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FOREWORD

This Region/ORD Pesticides Workshop is the fifth in a series of Regiond Science Topic
Workshops sponsored by the Office of Science Policy in the Office of Research and
Development (ORD) a EPA. Othersin this seriesinclude:

Asthma: The Regional Science Issues
Communicating Science: Waves of the Future Info Fair
FIELDS
Nonindigenous Species

The objectives of the Regionad Science Topic Workshops are to: (1) establish a better cross-
agency undergtanding of the science gpplicable to specific Region-sdlected human health and/or
ecologicd topics, and (2) develop a network of EPA scientits who will continue to exchange
information on these science topics as the Agency moves forward in planning education,
research, and risk management programs.

Each year the EPA Regions identify priority science topics on which to conduct workshops. The
workshops address the science issues of greatest interest to the Regions on the selected topic
area. Each workshop is planned and conducted by a team of Regiona, ORD, and interested
Program Office scientists, led by a Regiona chairperson and facilitated by one or more Regional
Science Liasons to ORD. Paticipants maintain the crossagency science networks they
establish a the workshops through planned post-workshop projects and activities, such as the
identification of collaborative research opportunities, creation of information sharing
mechaniams such as interactive web stes, and development of science fact sheets for Regional
use.

For additiona information on any of the specific workshops or on the Regiona Science Topic
Workshop series in generd, contact David Klauder in ORD’s Office of Science Policy (202-564
-6496).
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EXECUTIVE SUMMARY

The Region/ORD Pesticides Workshop was hdd on October 31 - November 2, 2000, at EPA
Region 5 Offices in Chicago. The workshop was chaired by David Macarus, Regiona Science
Liason to ORD in Region 5, and David Klauder, Regiond Team Leader in the Office of Science
Policy/ORD. The workshop was organized into Six sessions.

IA. Exposure Issues. Indoors;

IB. Exposure Issues. Spray Dirift;

IC. Exposurelssues. Vector Control;

1.  Highly Exposed and Sendtive Populations,
I1l. Risk Management; and

V. Ecologica Issues.

Regiond daff presented four Ste-specific case studies as a way of illudraing the mgor science
issues underlying typicd problems confronting the Regions, namely indoor pesticide misuse,
pedticide drift, use of pesticides for mosquito control, and the ecologica impacts of pesticide
resdues. Representatives of the ORD and Office of Pegticide Programs (OPP) followed with
presentations describing research studies, measurement tools, data, models and methodologies
rdevant to the Regional science issues. Subsequent discussons revolved around how the
Regions could use ORD and OPP data and tools to support the activities and gaps identified in
the case sudies. The discussons aso highlighted how additiona field data and other Regiond
information could augment the development and vdidation of applicable ORD and OPP models
and databases.

Break-out sessons followed each workshop session (conssting of the Regiond case study and
related ORD/OPP presentations) to identify: 1) how the Regions could use the science
presented; 2) what scientific uncertainties limit EPA’s ability to conduct assessments and take
fuly informed actions, and 3) what products or tools would help fill the gaps in science
information.  In addition to a list of science gaps, bresk-out participants identified candidate
topics for post workshop “pedticide science discusson groups”  The workshop organizers
compiled these topics into five tentative discusson group topic areas.  Region/ORD/OPP topic
area discussion groups will meet during the firg part of 2001 to discuss and develop appropriate
informationa tools, eg., fact sheets for effectively communicating pesticide science information
to identified Regiond target audiences.

Participants expressed appreciation for the opportunity to view their own work in the context of
other related activities across the Agency and for the opportunity to network with those doing
supporting research.  The workshop format was thought to be an excelent venue to identify how
available science could support field activities and identify where further research is needed.
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Call to Order: David Macarus, US Environmenta Protection Agency, Region 5
Welcome: David Ullrich, US Environmenta Protection Agency, Region 5
I ntroduction: David Klauder, US Environmenta Protection Agency, Office of Research

and Development, Office of Science Policy

HEALTH ISSUES

Session IA: Exposure Issues: Indoors

Case Study 1: Methyl Parathion Misuse
John Ward (R5)

Statement of the Problem

Unlicenced pesticide applicators illegdly sprayed methyl parathion, a pedticide licensed for use
on cotton, to control cockroach infedations in homes in severd urban areas including Lorraine
County, Ohio; Detroit, Michigan; Memphis, Tennessee; and Chicago, lllinois. The human
hedth effects to resdents and the requirements for identification and cdeanup of the misused
inscticide were the initid problems confronting Regiona Pesticide and Superfund Program
qaff.

Background
Methyl parathion (MP), a pedticide registered for use on cotton and a few other crops, was

illegdly applied insde resdences in Ohio, Louisiana, Mississppi, Tennessee and Chicago. MP
continued to be found in homes over a year after application. While the outdoor environmental
fate data show MP breaks down quickly (reported hdf life of ~ 5 days), there were no data on
the breakdown indoors. Neither the Registrant ChemiNova nor OPP had data on indoor fate, and
no predictive modds were available.

In Loraine, Ohio, the fird impacted area that was discovered, a codition of State of Ohio
Depatment of Agriculture Saff, EPA Regiond Pedicide, and Supefund Toxicology Staff
enlised CDC and loca public hedth officds to rapidy assess the extent and toxicological
consequences of the pedticide misuse. Similar partnerships were formed as other areas of MP
misuse were discovered.

In Ohio, the ar and surface wipe samples taken in the homes showed little correlation. Attempts
were made to conduct biologica monitoring (blood and urine), but adequate laboratory capacity
was unavalable. Risk assessors had to make a decision quickly, since thousands of people were
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being exposed in hundreds of homes. EPA and ATSDR finally agreed on a trigger level based
on composite surface wipe samples, and the age and health of residents. One-and-a-haf years
later, when incidents arose in Missssppi, the CDC was equipped to handle large volumes of
urine samples, s0 the criteria for evacuation and cleanup went through stages of environmental
wipe sampling (for presence of methyl parathion) and testing of urine for paranetrophend
(PNP).

Over the five areas impacted, over $100 million was spent to evacuate, remediate, and move
resdents back into thar homes in the affected communities The reason for the smilarity of
misuse in several diffeent areas is likey due to the effectiveness of MP in controlling
cockroaches and other indoor pests combined with its comparatively low cost when purchased at
bulk agriculturd prices.

| mportant Science | ssues
1. What are the best indoor measures of potential exposure to indoor applications of methyl
parathion - air or surface wipe concentrations?

2. What isthe fate of methyl parathion applied or tracked indoors?

3. Wha isthe best solvent for extracting methyl parathion from surface wipe samples?

4. Why was =0 little toxicity observed among resdentsin Lorraine County, given the very high
surface wipe and urinary PNP concentrations?

5. Which parts of the house are best to sample, for purposes of estimating exposures?

6. Which are the most significant exposure routes, i.e., inhdation, derma, and/or ora (hand-to-
mouth)?

Challenge to Addressing Science | ssues

The Federal Insecticide, Fungicide and Rodenticide Act (FIFRA) require pesticide registrants to
supply human hedth and environmental fate Sudies for the planned uses.  Since methyl
parathion is not registered for use indoors, environmental fate and indoor exposure issues were
not addressed in the data required for registration.

Major Science Needs
1. Improved wipe sampling solvents and methods.

2. Environmentd fate data for indoor pesticides.

3. Better human hedth related effects of MP resdues. Resdues found did not necessarily
relate to symptoms or iliness reported by resdents.  Although families reported illnesses that
suggested organophosphate poisoning, none were confirmed. In Chicago and Mississippi,
PNP levesin urine did not closdly corrdate with environmental samples.
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Conclusions and Next Steps
CDC has begun along-term health study, which may provide some additiona information.

The Movement and Deposition of Pesticides Following Their Application In
and Around Dwellings, Dan Sout/Bob Lewis, US Environmenta Protection Agency,
Nationa Exposure Research Laboratory

A fidd study was conducted to develop an andyticd method to determine exposure to
environmenta pedticides, to examine the movement and deposition of the pedticide, to determine
the fate behavior and trand ocation, and to examine collection tools.

Background
During or fdlowing resdentiad applications, pesticides may trandocate or move by drift,

volatilization, or physca pathways such as track-in.  The genera characteridtics that influence
the fate, behavior and movement of pesticides out of doors are: its physical characterigtics, the
formulation type, the substrates to which it's gpplied, and environmentd factors such as
temperature, exposure to ultraviolet (UV) radiation and microorganiams.  Furthermore, the
primary routes of pedticide loss occur by vapor dissipation, resdue bound particles, UV
exposure and microbia degradation. However, pesticides that intrude or trandocate indoors are
not dmilarly exposed to such degrading factors and may result in residue concentrations in
dwellings that are 10 to 100 times higher than those measured outside.

Sudy
The drift resulting from exterior perimeter agpplications to reddentid dwelings was evauated.

Microencapsulated formulations of the insecticides diazinon and chlorpyrifos, were applied by a
licensed pest control operator to a total of ten residentia homes. Applications of between 10-15
gdlons of diluted pegticide formulation were applied per house, a a pressure of 30 ps.
Measured wind speeds were ?3 mph. Depodtion coupons conssting of cdlulose filter papers
were placed at intervals up to 50 ft from the foundation walls.

In another dudy, successive indoor and perimeter applications of the insecticides diazinon and
chlorpyrifos were sudied. Two applications were peformed by the homeowner, in one
resdentidl home, gpproximately three months apart. Various samples were collected including:
indoor air; vacuum didodgesble dust from carpeted areas, and table-top, floor, child hand and
toy wipes. On the exterior foundation, soil was aso collected.

Results

Following perimeter trestments to the foundations of resdentiad homes, insecticide residues of
both cyfluthrin and diazinon were measured up to 50 feet from the point of gpplication. FHndings
suggest that drift primarily resulted from large particles generated during application and that
arift varied to a lesser degree with the physca characteristics of the active ingredients and their
formulations.
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In the second dudy, resdues were shown to quickly disperse into air and onto surfaces
throughout the dwdling following an application. Lifestyle patterns such as heating and air
conditioning use and open or closed windows appear to impact indoor concentrations. In general
concentrations increased immediatdy following each application and rapidly declined to levels
higher than those measured prior to each application. Residues were measurable from children’'s
toys and might serve as potentia source of exposure.

Exposure Routes and Pathways: Indoor Factors and Scenarios Linda Sheldon,
US Environmenta Protection Agency, National Exposure Research Laboratory

Objectives of the NERL Measurement Program are designed to:

? ldentify pesticides, pathways, and activities that represent the highest potentia exposures,

? Determine factors that influence pesticide exposures, especidly to children;

?  Determine gpproaches for measuring multimedia exposures, including those that account for
important activities in homes, schools and daycare settings; and

? Generate data on multimedia pesticide concentrations, biomarkers, and exposure factors for
inputs to aggregate exposure models.

Two approaches are used to estimate exposure:

1. The Direct Approach, which can involve:

? Measuring receptor contact (with chemical concentration) in the exposure media, over time;

?  Persona monitoring techniques which are used to directly measure exposure to an individua
during monitored time intervas (persond air, duplicate diet); and

? Biomarkersthat areindicators of the absorbed dose that resulted from direct exposure,

2. The Indirect Approach, which can involve:

? Useof avallable information on concentrations of chemicals in exposure media;

? Information about when, where, and how individuals might contact the exposure media; and
?  Algorithms and a series of exposure factors (i.e., pollutant transfer, pollutant uptake).

Priority Research Areas|dentified
Tota exposure assessments are conducted usng a combination of direct and indirect approaches.
Detals were presented of the various approaches to sysematicaly identify the data required to
edimate exposures by each route, develop approaches for generating the required data, and to
apply these to field studies to develop distributional data on exposure and the relevant exposure
factors. A variety of agorithms and formulas, as well as data requirements, were described. To
caculate each of the different exposure levels, the resulting priority reseerch aress are:
? Pedticide use patterns,
? Didribution of pesticide residues;
? Derma and non-dietary exposure assessments including micro and macroactivity

approaches; and
? Dietary exposure assessments
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On-Going Studies

The mgor dudies and research activities ether on-going or required to fully develop the
assessments fdl into three subtask aress.

1.

?
?

)

WD VN

Those that are targeted to develop and evauate dermal exposure assessment approaches,
induding:

Study to test the feasibility of using the macroactivity gpproach to assess dermal exposure;

Study to identify important parameters for characterizing pedicide resdue transfer
efficiendies,

Additiond proof of concept sudies required to complete development of methods and
protocols for macroactivity assessment agpproach;

Collection of pedticide transfer efficiency datafor microactivity gpproach; and
Study to invedtigaie the didribution of pedticide resdue on skin following contact with a
contaminated surface.

Collaborative field sudies, to:

Enhance the EOHSI Children’s Post-gpplication Pesticide Pilot Study

Enhance HUD Nationd Survey of Environmental Hazards in Child Care Centers

Characterize Human Exposure in Low SES Communitiesin the RTP, NC Area.

Collaborate with CDC on Potentia Pesticide Exposure of Young Children Living in an
Urban Areain the Southeastern U.S.

. In-House fiedd and laboratory studies, including:

Study examining pets as trandfer vehicles of pesticide residues following lawn application;
Coding the activity patterns of preschool children;

Pedticide digtributions in EPA test house;

Children’ s Pos-Application Diazinon Exposure Feasibility Study;

Characterization of semi-volatile pesticides using 53-L environmental chambers; and
Use of fluorescent tracer technology to investigate dermd exposure.

Session Questions and Responses

Question: How much work does it take to verify amode with human subjects?
Response: Based on the studies, 2 Y2 years.

Quedtion: Was breast feeding consdered in the exposure studies?
Response: OPP has been asked to determine exposure via dietary ingestion and they are also

looking &t the route of breast milk for un-modified pyrethides.

Question: Were the cholinesterase level's changed in the methyl parathion incidents?
Response: Even in cases of emergency response, there were ill no large decreases in

cholinesterase, yet, they did have classc symptoms of diarhea and vomiting.
Therefore the question is whether or not the measurements were too conservative.
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Quedtion:
Response:

Quedtion:
Response:

Quedtion:

Response:

Quedtion:
Response:

There was lots of anecdotd information (R5), even one suspected desth, but
actual data on these were unobtainable.

When setting the screening levels for exposure, was age taken into account?
Risk management safety factors were used to account for the inability of fetuses
and infants to detoxify contaminants.

How was a“sgnificant” decrease in cholinesterase level determined?

A basdine is fird needed from which to determine a change. However, no
basaline values were known for the Ohio area.  There was a reduction seen in the
occupationd leves, for which basdlines were dready established.

Was there an observed change in cholinesterase levels between acute and chronic
exposure in methyl parathion?
This has not yet been tracked.

Is anyone looking at the specifics of the cases that triggered concern?

Veterinarians in the area mentioned dog and cat deaths from organophosphate
poisoning and these were investigated where possble.  Odor complaints were
investigated in Ohio. CDC aso conduced Sudden Infant Death Syndrome (SIDS)
study, but found no significant difference.
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Session IB: Exposure Issues: Spray Drift

Case Study 2: Off-Site Movement of Pesticides
Raymond Chavira (R9)

Statement of the Problem

The EPA Regions are concerned about the potential for exposure to people and the environment
reslting from the off-gte movement of pesticides and their breakdown products following
pesticide gpplications. For purposes of this paper, off-ste movement is defined as the inherent
physica arborne transport of pesticides and ther breakdown products in ether particulate,
liquid, or vapor form beyond the target area where the parent pesticide is gpplied, including drift.
EPA’s Office of Pedticide Programs has the responshility to license the use of pesticides and to
ensure that pedticide use results in no “unreasonable adverse effects’ to humans and the
environment.  While OPP efforts regarding off-ste movement have focused primarily on
controlling spray drift, an additiona fraction of the pesticides applied eventudly enters the air as
vapor ether through the application process or subsequently from evaporation from soil or plant
surfaces (revoldilization). Additiondly, particulate matter can be eroded from the soil surfaces
by the wind or agricultura activities and further carry pedticides into the air.

Each year over 2500-plus drift incidents are reported. The Agency bdieves many incidents go
unreported.  Further, the Agency recognizes that off-ste movement from spray drift will occur
with nearly al pesiicide applications. Hence, direct respiratory and derma exposure from
off-gte movement is likdy to be of concern for those individuds living and working near
goplication dtes. The Cdifornia Air Resources Board has conducted pesticide ambient air
monitoring under its state-mandated Toxic Air Contaminant Program for over 40 pesticides.
The monitoring program consists of 4-6 week of 24-hour air measurements during a month of
high use in a county of high use for each pesticide. Although the data set is not worst case, it
may represent general population exposure in high use aress.

Although information on off-gte movement may exid, it is not readily accessble or in a
practical format for use by States, Regions, and Tribes. OPP decision products are primarily
focused on the regidration/reregistration of pesticides a the nationd levd (rather than the
quantification of impacts of pedticide use at the locd level) to vdidate registration decisons. In
this process, data are considered pesticide-by-pesticide.  Yet Regions are frequently asked to
assess impacts on a gtespecific bass. Therefore, EPA Regions need tools to measure and
edimate the extent of exposures and potentia for human and ecologica harm resulting from the
actual off-gte movement of pedticides.

Background
More than two hundred incidents related to off-gte movement occur in Region 9 on an annua

bass. The risk to individuds working, playing, and/or living in proximity to pedticide trested
areas needs to be assessed. For instance:




US Environmenta Protection Agency Region/ORD Pesticides Workshop Summary Report
October 31-November 2, 2000

? In September 1996, 247 workers in a grape vineyard were exposed to three pesticides which
drifted from a nearby cotton fidd where an aerid applicator was applying the pesticides.
The plane was goplying a mixture containing chlorpyrifos, fenthropathrin, and profenofos to
control mites and aphids. Based on statements from bystanders taken by State and County
enforcement personnd, it appeared a dight breeze carried the pedticides toward the grape
fidd where the chemicds came down on workers, many of whom tried to escape by running
away. Victims exhibited a range of pedticide poisoning symptoms including vomiting and
irritated noses and eyes. Twenty-two workers including three pregnant women were rushed
to the hospitdl, treated and released.

? More recently, chlorpyrifos and propargite sprayed on an dmond orchard drifted into a
neighboring vineyard located a hdf-mile away, exposng 24 women fam laborers who were
timming vines  The farm workers complained of nausea and burning eyes, and residue
anaysis indicated exposure to the pesticides applied to the amond trees. It was reported that
the helicopter pilot denied any drift and accused the workers of faking their illnesses.

? In Cdifornia, pedticide exposure-related hedth symptoms have been documented without
corresponding monitoring or exposure data  (Cdifornia is the only Region 9 Stae with
gystematic gathering of hedth data pertaining to potentid pesticide exposures). Ames and
Stratton  (1991) have identified hedth symptoms “consgent with” the toxicologica
characterigtics of organophosphate sprays at the agricultura urban interface (AUI).

?  Two recent vapor dift incidents in Cdifornia required the evacuation and closure of a school
(Cuyama in Santa Barbara County) and evacuation of part of a town (Earlimart in Tulare
County) as a result of the fumigant metam sodium. California has developed guidelines and
additional measures for materids such as metam sodium, methyl bromide, and
1,3-dichlorpropene (1,3-D), but compliance with these measures appears problematic given
the number of vapor drift incidents related to these fumigants.

? Both rurd and urban resdentid communities are often interlaced with actively cultivated
fidds and fam land where a rdaivdy high voume of chemicds is used for pest
management and soil amendment.  Exposure to arborne pesticides and their breakdown
products is a mgor concern for residents in these communities. In response to community
hedlth concerns red or percelved, the communities of Lompoc (pop. 40,000) and McFarland,
Cdifornia (pop. 8,000) have garnered EPA, State, and loca attention and involvement.

? A reddentid drift inddent occurred recently whereby a homeowner sprayed a mdathion
product while children where playing in a pool next door. The corresponding odors were
such that the parents had their children stay inside. One child (an asthmatic) experienced
coughing and wheezing, dthough the cause of these symptoms could not be directly
attributed to the use of a pesticide product.

Pedticides are undesirable in the genera environment for many reasons. smell, appearance, and
danger to wildlife and non-target plants. The public commonly wants to know, “Are we safe?’
Lompoc resdents continue to exhibit frudration at the inability of agencies to answer what

10
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appears to be a fundamentd question, i.e. “What are the impacts of the use of pedticides in the
Lompoc Vadley on the hedth of the community? The inability of authorities to give smple,
defintive answers to these quedions continues to erode the credibility of participating
government agencies. Under the current pedticide regulatory/enforcement paradigm, the burden
is on the community to convince regulators that their symptoms are associated with a particular
pedticide, yet, tools necessary for the public and regulators to assess exposure ether do not exist
or are far from practical use (i.e. implementation of exposure assessment tools on a widdy
accepted scale).

| mportant Science | ssues

1. Fate and Transport. Despite a growing knowledge base for the reactivity and transport of
pedticides, the degree to which each of these fate and transport processes occurs is largely
unknown. Moreover, a complete mass baance of the fate of field-applied pesticides does not
exig in the open literature.  Once in the air, pedticides may remain in the gaseous date, partition
onto particulate matter, be scavenged by water droplets, undergo degradation reaction, or be
resuspended onto soil, plant, and other surfaces. While it appears that primary spray drift may
not be chemicd dependent, vapor dift is related directly to the chemica properties of the
pesticide and its carriers.  Fumigants such as methyl bromide, metam sodium, and 1,3-D have
been detected in ambient ar following applications. In addition, ester formulations of phenoxy
ester herbicides aswdl as defoliants may volatize and drift under high temperature conditions.

Edimates in the scientific literature of the amounts of pedticides which migrate “off-gte’ from
the point of application range from a few percent up to 90 percent depending on the method of
goplication (aerid vs. ground equipment, application height, and droplet size) and loca
environmenta conditions, e.g., wind speed. The preponderance of data in OPP environmenta
fate databases indicate that typica losses due to primary spray drift only fal within 1 - 10
percent. However, certain application approaches and unfavorable local conditions may result
in consderably greater losses through spray drift and volatilization. With regard to the efficacy
of pedticide spray applications, losses to soil and peripheral non-target foliage may be as high as
60 to 80 percent under non-ided conditions (Cheng, 1990). The US Office of Technology
Assessment (1990) has estimated that up to 40 percent of al pesticides applied can move off-site
through spray drift, misgpplication, volatilization, leaching, and surface transport.

Fndly, the odors associated with pesticide use provide physicd evidence of chemica movement
and exposure a an undetermined level often below what, if available, current sampling and
andyticd methodologies can measure.  However, the toxicologica sgnificance of these levels is
subject to much debate among various stakehol ders.

2. Air_Monitoring and Modding Studies In or Near Agriculturd Areas. Most pegticide air
monitoring studies have been focused on ether long-range transport of persistent organochlorine
(OC) compounds or immediaie off-target spray drift. Studies located in or near agricultura
aress are generaly short-term, seldom lasting more than ayear primarily due to costs.

More important to the Regions, land-use patterns which have alowed urbanization adjacent to
agricultural lands have increased concerns about off-dte pesticide movement from agricutural

11
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pest control operations. Agriculturd chemicds conditute a unique class of ar pollutants which
are intentiondly released into the ewironment and for which there is minima or no
evironmental monitoring data routindy gathered under exising regulatory programs.
Therefore, it is difficult to convince an adready wary public that pesticides are safe when we do
not have an ongoing Nationad Monitoring Plan (FIFRA §20) to identify the ultimate fate and
impacts of these chemicds a specific locations and under locd physica and meteorologica
conditions.

3. Methods and Tools to Assess Exposures Reaulting from Off-Site  Movement An
understanding of the extent and magnitude of exposures to non-target organiams resulting from
nearby pesticide applications is key to the formulation of effective responses to these incidents
by government offidds The Regions and States have very limited access to rdigble tools
which integrate fate, transport, and monitoring/modding data (science issues 1 and 2 above) to
edimate pesticide exposures soon after an incident is reported. Likewise, cheap, readily
avalable biomarker test methods which can be used to assess the extent and meagnitude of
exposures to humans and ecologica organisms reaulting from the off-dte movement of
pesticides are essentid.

Challengesto Addressing the Science | ssues

With regard to off-target movement, EPA has made dgnificant srides in recent years in risk
assessment pertaning to spray drift, and will soon offer new drift labeling guidance. The
devdopment and submisson of a lage data set by the industry's Spray Drift Task Force, the
successive collaborative devdopment of the AgDRIFT modd, and its imminent integration into
rnsk assessment specific to drift, represents a dgnificant refinement of OPP's ability to
accurately edtimate impacts from spray drift. However, EPA has not developed a systemdtic
approach to characterizing other forms of off-target movement that result in airborne pegticide
residues.

While new labd language is forthcoming, the effectiveness of labd redtrictions is limited by the
paucity of tools avalade to applicators and enforcement authorities to assess compliance with
goplication and field conditions as required by the labd. Enforcement personnd require drift
tools to assess compliance. For instance, soil, wipe, dust, and air resdue samples are not
routindy taken to assess off-gte movement because of the lack of methods and laboratories
avalable to conduct such tests. In addition, tests for biomarkers of exposure are nonexistent or
too costly, and avalable exposure modds do not condder dl critical locad varidbles, eg.,
peticide application methods, quantities applied, multiple chemicds and multiple exposure
routes, local climate, etc.

Major Science Needs

1. Standardized sampling and analytica methodologies to measure pesticide exposures.

2. Demondration of these methods in the fidd supported by a QA Peformance Evauation
Program.

3. Collection of ambient and near-fidd (i.e. fenceline ) ar levds over a rdevat exposure

period.

12
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4. Assessment of the impact of multiple pesticides (parent and breakdown products, diluents
and cariers) used smultaneoudy. Ambient ar samples have been collected in Cdifornia
and esawhere, these data need to integrated into a cumulative exposure modd.

5. Data andyses desgned to associate ar leveds with pesticide use data (temporal/spatial), crop
patterns, application method, and quantity applied (quditative and/or quantitative).
Uncertainty andysis should be conducted, if possible.

6. Develop mode from empiricd data to edimate a chemicd’s subcooled liquid true vapor
pressure and solubility under varying fidd conditions. Incorporate these values into models,
as needed.

7. Atmospheric reectivity data to estimate the haf-life or amospheric lifetime of parent to
primary transformation or breakdown product.

8. Develop modd for esimating the extent of dry and wet depostion into ecologicaly-senstive
areas.

9. Develop tools to assess the association between pesticide use and near-fild ambient levels.
These tools should be practical enough for use by applicators and enforcement authorities.

10. Develop a predictive exposure moded incorporating indoor/outdoor drift influences including
an estimation of the extent of outdoor-to-indoor penetration.

11. Fdd vdidaion of modds which predict off-ste movement. These studies should be
conducted post-registration and by independent entities.

12. Better assessment methodologiestools to edtimate non-target exposure to pedticides (and
breakdown products) on non-occupationa residents and ecological receptors.

13. Vdidate exposure and fate and transport chemicd mass balance modds to address multiple
routes and multimedia exposure issues.

14. Develop biomerkers to assess exposure (gold standard). Criticd for exposure anaysis and
comparisons between other exposure and basdline data.

15. Develop air-based screening levels derived from toxicologica data to assess near-field acute,
sub-chronic, and chronic exposure scenarios.

16. Methodology for cdculding inhdation cumulative risks for toxics i.e (HAPS) while
including the contribution from pesticide products both in indoor and outdoor environments.

17. Methodologies to deermine the effectiveness of mitigaion efforts desgned to reduce
off-target chemica movement .

The Regions would use the data resulting from research in these areas to (1) better understand
pedticide exposures and risks associated with off-gte movement of pedticides, (2) assess the
cumulative effects of the muitiple airborne pollutants in both rura and urban communities, (i.e,
mixture of agriculturd and non-agriculturd ar pollutants), and (3) develop potential
performance measures to meet GPRA, i.e, to reduce exposures to pesticides by xx percent from
2000-01 levds by 2004-5. (What are the current levels? Are they increasing, decreasing or
gtaying the same?)

Conclusions and Next Steps

As public concern about pedticide issues increases, the Agency must continue to improve its risk
asessment methodologies and risk mitigetion strategies to better estimate and reduce risks to
humans and the environment from exposures to the off-ste movement of pesticides. The EPA
Regions urge OPP and ORD to continue to develop more refined risk assessment tools for use in
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decison-making for pesticide regisiration and to respond to public concerns. EPA must drive to
develop more accurate edtimates and measurements of pedicide exposures to non-target
organiams, especidly humans, under differet gpplication and locad environmentad conditions
and to use these data in making registration and re-registration decisons.

Models for Estimating Exposure, Hduk Ozkaynak, US Environmenta Protection
Agency, National Exposure Research Laboratory

A description was presented of many of the modeling tools used to estimate exposures, and of
the steps needed for a modding andyss. These were further detailed and illustrated by the
successive speakers.  Severd types of modeing tools exist that depend on the need and
goplication, and type of data available.

Example moddsinclude:

?  Conceptua models;

?  Screening or regulatory models — these go beyond conceptual models and use fixed vaues,

? Physcd or mechanigic modds — these include processemisson; fate and transport;
multimedia, multi-pathway concentration; microenvironmental exposure; and
PBPK/dosmetric models,

? Statigicd Models — these are population exposure models and can be empirica, semi-
empirical, or sochastic models.

Specific dements or data used in models can include:

?  Sources of contaminants or stressor formulation: - i.e. chemical, microbid,;

?  Transport/trandformation routes — digperson, kinetics, thermodynamics, spatia  varidility,
digtribution, meteorology;

?  Environmentd — air, water, dust, soil, and groundwater;

? Exposure — pathway, duration, frequency, magnitude;

? Individud/community/population — datistical profile, reference population, susceptible
individuas, susceptible subpopulations, population distribution;

? Dose-target, absorbed and applied; and

? Effect —acute, chronic.

Example M odel

In a microenvironmentd exposure model, personad exposures (E) are the weighted sum of
pollutant concentrations (C,) in the key microenvironments ME, with the fraction of time spent
(F) inthe ME, and are expressed as. E=? CF,

Typicd microenvironments include indoor (homes, offices, schools, etc.), outdoor (residentid
lawnlyard, recreation area), and in-vehicle (car, bus, public transport) aress.

Deveoping the andyss of a microenvironment requires.
?  Identification of microenvironments and population groups of concern;
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? Edimating microenvironmental factors (sources/lemissons, penetration, infiltration, track-in,
resuspension, voldilization, decay, migration and human exposure, contact and transfer
rates);

? Predicting ME concentrations for different time average; and

?  Predicting exposure digtributions of different population cohorts and sengtive groups.

The steps needed for performing amodeing andysis include:

? Sdecting the appropriate mechanisic and stochastic models required to predict the source-
concentration-exposure-dose rel ationship;

? Invedtigding the potential exposures to multiple pesticides (what, where, when, why and by
whom);

? Sdecting or deveoping and applying aggregate and/or cumulaive exposure and dose
models,

? Implementing techniques to evauate conditions that result in high-end exposures to
pesticides of concern (subjects, locations, sources);

? Obtaning data on phydologicd factordmetabolic rates for PBPK models or hedth effects
asesIments,

?  Incorporating sengtivity, variability and uncertainty andyssin modding;

? Conducting forma evauaion of modding methods and results usng fidd measurement
data; and

?  Deveoping/implementing new methods of measurements, and modd refinement deata.

Overview and Application of the AgDRIFT Model for Agricultural Spraying,
Sandy Bird/Steven Perry, US Environmental Protection Agency, National Exposure Research
Laboratory

The AgDRIFT Modéd is a computer-driven program that was developed to analyze primary drift
with a near-field focus. It was developed as an ecologica assessment tool and is applicable to
human exposure issues.

Backaround

Aerid agpplication of pesticides usng arcrafts results in a variety of dispersa patterns depending
on ar-current disturbances created by the arcraft and the environment. The aircraft generates
vortices and downwash, whereas the environment can contribute crosswind and evaporation.
The AgDRIFT Modd is equipped with libraries of varidbles such as arcraft type, drop size
digribution, and metrologicad components, and alows input of dozens of data through user-
friendly, pull-down menus.

The cgpability of AgDRIFT was demonstrated using the 1996 example from the sesson Case
Study, where primary diift exposed nearby workers. An aeria (fixed-wing) application on 80
acres of cotton, of three different chemicds, was made by through sx passes over the fidd,
during a light wind. The data were entered into AgDRIFT, including pesticide labd instructions,
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crop informaion, and a variety of other parameters, and a deposition curve was determined.
This curve defined the concentration of the pegticide relative to the distance from the fidd. A
second curve demondtrates that a ample variation in the boom height of the arcraft applicator
from 6 meters to 3 meters reduced the air concentration a 2 meters above the ground by
approximately 32%. This illustrates the potentia impact of a dngle variable and dresses the
importance of accurate data, and it demonsrates the utility of the AgDRIFT program for
addressing actud field Stuations and for devel oping appropriate mitigation approaches.

Resear ch Directions
There is currently no ongoing, funded research program for AgDRIFT, but suggested further
research directions that may enhance the program include:
?  Determining mechanigtic ground/orchard sprayer parameters,
?  Determining medium range drift capabilities,
? Edablishing seamless linkage to ecologica exposure;
? Developing human exposure tools and/or integration into human hedth modding
frameworks, and
? Linking primary and secondary drift modeling.

The AgDRIFT program was developed through a CRADA invaving the USEPA/ORD, USDA,
and the pedticide industry’s Spray Drift Task Force. The modd is available from Mr. David

Egterly (env.focus@mindspring.com) or Dr. Milt Teske (milt@continuum-dynamics.com).

Multimedia, Multipathway Aggregate Exposure Modeling, Haduk Ozkaynak, US
Environmental Protection Agency, Nationa Exposure Research Laboratory

Backaround
Aggregate exposure modding is used to predict the didtribution of pesticide exposures of urban

or rurd populations. The Stochastic Human Exposure and Dose Simulation (SHEDS) modd is a
multimedia, multipathway model that uses a probabilistic approach to assess exposures. SHEDS
is a user friendy windows-driven, computer program which dlows the user to input a multitude
of pedticide gpplication and environmental data to obtain exposure rates that are influenced by
vaious routes of transmisson. Necessary for the use of this mode are inputs such as the
environmenta concentration of pedticides, census data, activity patterns, food consumption,
exposure factors, and application rates.

SHEDS is currently under development and refinement by EPA/NERL, where program gods are

to:

? Develop probabilistic source-to-dose human exposure models,

? Modd exposures of generd and susceptible sub-populations; and

? Develop modds that support aggregate and cumuldive exposure andyss, inputs to exposure
measurements, variability and uncertainty anayss, prospective and retrospective exposure
assessment, and risk andlysis and risk management.
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The benfits of developing these multimedia, multipathway modeling programs are to:

? Provide new human exposure and dose edimaing modds for assessng populaion hedth
rsks,

? Generate an integrated source-to-dose modding framework for addressing complex exposure
assessment problems;

? Provide more redidic exposure assessment methods than some of the currently used
screening leve regulatory models, and

? Respond to SAB concerns about severe limitations across EPA in the sdentific foundation
for multimedia, multipathway modes.

Future Research and SHEDS Development

More research is needed to refine the SHEDS program, and testing of the model with larger data

setsis necessary. Specificaly, further needsinclude:

?  Completing the aggregate and cumulative SHEDS,

? Integraiing SHEDS with NERL’s Exposure Related Dose Edimeing Model (ERDEM) and
NHEERL modds,

? Rdining or reformulating of ERDEM to include key metabolic and physologic parameters
for children. Also, model OP pedticides, incorporate a front end to simulate and test impacts
of exposures, and include modules for sengtivity, variance and uncertainty analys's,

? Devdoping a source-to-dose modding framework with SHEDS and other modds and
plaforms,

? Refining and evduating SHEDS as new measurements become available;

Smultaneous collection of activity data, resdue data, dosmeter data, and biomonitoring

data;

Comparing macro and microactivity approaches,

Comparing againgt new measurement sudies;

Comparing againgt other modds; and

Evauating each component of the modd.

)

N N ) N

Additiond informetion and research is needed to reduce the uncertainties of inputs and of the
modd as awhale induding:

Peticide usage informetion;

Human activity paiterns,

Pesticide concentrations and residues,

Refined Exposure Algorithms,

Exposure factors, and

PBPK Modeling.

NN ) ) ) N

A fird generation verson of the SHEDS modd (version 3.1) for internal use only at this time,
can be obtained from Dr. Hauk Ozkaynak, a2 EPA/ORD/NERL (MD-56) 79 T. W. Alexander
Drive, RTP, NC 27711.
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Spray Drift and Risk Management Tools, John Kinssy, US Environmenta Protection
Agency, Nationd Risk Management Research Lab

Pedticides are classfied by a variety of properties including: physica state, formulation, target
organism, chemicd compostion, toxicology, timing, uptake area, mode of action and range of
use. Physiochemicd properties and application methods contribute to the amount and deposition
of chemica drift. A variety of methods are used to prevent, control, reduce and mitigate drift,
induding modification of equipment and agricultura management practices. A literature review
was conducted of dift risk management studies and the rddive efficiencies of various
techniques and the results indicate:

? Adequate models are avalable to esimate primary drift and the volatilization of surface and
soil-incorporated pedticides and soil fumigants. Other emisson rate and factors are highly
uncertain.

? Atmospheric transformation processes and products ae poorly understood. These
transformation products can be more toxic than the parent compound.

? The gnks of arborne pedticides are inadequatdly characterized; of particular importance are
deposition and re-emission processes.

? No gandardized methodology is available to assess either aimospheric emissions or control
effectiveness.

Futur e Resear ch Needs

A review of literature and results revealed the need for further research to:

? Improve characterization of secondary drift, voldilization losses, and atmospheric
transformation udng remote sensng (eg., FTIR, LIDAR, etc) and other automated
anayzers (eg., portable GC/MS, GC/IMS, etc.);

? Chaacterize the fine paticde resuspenson and long-range transport associated with pesticide
application;

?  Further improve sampling and andysis methods for current use pesticides, and

? Deveop an improved spray nozzle desgn incorporating a rotary atomizer and “satellite”
droplet extractor/impactor.

Session Questions and Responses

Quedtion:  Several ddfintions of primary and secondary drift were used, should there bea
single definition?
Response:  Yes, there needs to be a consensus definition.

Quedion:  FHed drift complaints occur where exiging control techniques could have been
used. Would there be a bendfit to explaining cost/benefit ratios to farmers who are
losng condderable amounts of ther pedticide applications, and thus money, to
drift?

Response 1: This would be difficult since theoreticadl standards are not defined for various
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control techniques. Currently, there are consistent numbers established for methods

of aerid Fraying.
Response 2: The AgL.ite program does give some theoretica calculations for control techniques.

Quedtion:  How will the Air Act impact agriculture?
Response:  Itisnot known whether the agencies or States will make regulation more stringent.
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Session IC: Exposure Issues: Vector Control

Case Study 3:New York City Spraying of Malathion to Control
Mosquitoes Carrying West Nile Virus
Henry Rupp, US Environmenta Protection Agency, Region 2

Statement of the Problem

In the summer of 1999, there was an outbreak of disease in New York City and surrounding
areas caused by mosguito-borne transmisson of West Nile virus. City officials decided to try to
control the outbreak with ground-based and aerid soraying of mdathion.  Questions remain
regarding the decisons to spray, the choice of the pesticide, when and how to spray, and how to
communicate the rationade for these decisons to the public when the science supporting them
was and il isincomplete.

Background
The summer of 1999 was a dry one. Not many people were thinking about mosquitoes or about

mosquito-borne disease. After dl, New York City (NYC) had not, in the memory of man, had an
outbreak of mosquito-borne disease, the nearest mgor epidemic having occurred in the Camden
(NJ) area in 1964. Mosquitoes were for New Yorkers something they had to put up with at the
New Jersey shore or out on Long Idand. Lacking exposure to mosquitoes and disease, they were
unprepared for the events that took place in the late summer of 1999. In fact, no one was
prepared, nor could they have been.

When what was fird diagnosed as St. Louis encephditis (SLE) was discovered, thanks to an
dert physcian who noted a cluster of amilarly diseased patients in Queens, NYC’'s response to
the apparent SLE outbreak was prompt. The Stuation gained an extra dimenson when what was
intidly thought to be SLE became a West Nile-like virus and was finaly determined to be in
fact West Nile virus (WNV), a disease never before seen in this country. The city was forced,
given the number of cases that appeared and the dispersion of these cases, as well as the deaths
that resulted, to go to a commercia vendor of mosquito control services. They aso caled on the
Centers for Disease Control and Prevention (CDC), an agency with wide experience of
mosquito-borne disease epidemics. The response recommended that the city needed to spray
adulticides for the control of disease-bearing mosquitoes. The insecticide of choice for aerid
goplications was mdathion, an insecticide that had been in use in mosquito control for some fifty
years in the United States and had been widely used for the control of mosquito-borne disease in
the past.

Madathion, applied at 3 ounces per acre, has been an efective mosquito control agent and has
been used for mosquito control with minimd reports of human hedth problems. As an
organophosphate, however, mdahion is a controversd insecticide and is the target of anti-
pesticide activities. Because of the continuing nature of the WNV outbreak, there were repeated
orayings with a subsequent chorus of protests from the anti-pesticide people. [One might note
parentheticdly that the issue was rendered moot in 2000 when NY C switched to Anvil® 10 + 10

20



US Environmenta Protection Agency Region/ORD Pesticides Workshop Summary Report
October 31-November 2, 2000

(10% sumithrin + 10% piperonyl butoxide + co-solvent)]. However, even this change did not
saisfy those opposed to the application of insecticides, so that some of the questions raised by
the operations of 1999 ill remained unanswered.

I mportant Science | ssues

1. Relative risk to humans of spraying vs. not spraying. The anti-mosguito Spraying operations
of 1999 (and those of 2000) raise interesting questions, not dl of them scientific. Those who
oppose the application of insecticides for control of the vectors of WNV like to point out that
X number (ranging from 1,500 to 15,000) people died from influenza in a given year and
nobody sprays for them, so why are they spraying when only seven people die of WNV.
Smilaly it has been pointed out, purportedly to put WNV degaths in perspective, that on the
first day of the year 2000 six people were murdered in NYC, only one less than the number
of those who died from WNV. This is an ethicd issue as well as a palitical one, a question
scientists should be happy they do not have to answer.

There are risk/benefit questions that do have a scientific component, i.e, what are the
relaive risks of adverse human hedth effects associated with exposures to the sprayed
insecticides vs. those of contracting the disease tranamitted by vectors, e.g., mosquitoes, for
which the insecticides are being used to control? How do we factor in concerns about globa
waming and the potentiated opportunity for other previoudy considered tropica diseases to
develop in the United States.

2. Application techniques. Another question that arises is the efficacy of gpplication of
insecticides by ground ULV gpplication. How effective can an insecticide cloud be when it is
hemmed in by row houses that present an impenetrable barrier? The technology has not yet
been developed that can adlow an insecticide cloud to travel dong the ground, rise verticaly
for, say, thirty feet, travel horizontaly for the depth of the house and then descend into a
back yard that might, or might not, harbor mosquitoes. The use of agriad ULV agpplications of
insecticide seems to create more furor than ground ULV applications, and in 2000, aerid
goplications have been limited to margind areas where ground application equipment cannot
provide appropriate mosquito control. Studies done in the past for control of Aedes aegypti
(the ydlow fever mosquito and a carrier of dengue and dengue hermorrhagic fever) have
indicated that ground ULV is not the most effective technique for the control of peridomestic
mosquitoes. We need, therefore, studies to determine which is the more effective technique
and what risks are associated with each technique so that informed judgments may be made.

If one is a person concerned about the economic efficacy of an operation, one might question
the vaue of goraying in areas like that noted in the previous paragraph. These concerns
involve perception (the appearance of doing something) and redity (the vdue of doing
something that may be in fact meaningless). These are areas that lie outsde the scope of
ORD’s concerns, but they are areas that may wel color our judgment of what it is we beieve
should be donein smilar Stuations.
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3. Potential environmental and associated economic impacts. There are, however, questions
that are appropriate to the disciplines of R&D. Case Study #2 consdered drift as it relates to
agriculture and home gardening. In this arena, drift is economicaly undesrable, in addition
to presenting grester risks of injury due to the fact that agricultura pesticides are generdly
more toxic than insecticides used for mosguito control. In the agricultura environment the
pest is defined by its target environment: a fidd, an orchard, a home garden. In mosquito
control there are no precisaly defined limits of where one may find mosquitoes since the crop
is man and man is not lined up like a row of cabbages in a field. Because man is the retionae
for the spraying, the presence of man can conflict with areas where insecticides should not be
used because of thar adverse impact on other environmental eements, eg., aguatic habitat,
food crops, schools, hospitds. Drift (off-target movement) in the mosquito control arena has
generated concerns from people for whom Long Idand Sound is an economic resource.
There have been clams that the 1999 spraying adversdy affected the harvests of lobster and
crab fisherman. These dams, regarding the impacts of drifted insecticides on crustaceans,
need to be addressed with long-term studies. The risk/benefit question asked above (#1)
should be expanded to include these environmenta and economic condderations, aso
associated with the use of pesticides to control mosguitoes.

4. Risk to sensitive populations. Another area of concern in both 1999 and 2000 was the
question of risk to sengtive populations. One might ask what number of sprays — either aeria
or ground — conditutes excessve exposure. EPA, in its prdiminary risk assessment on
maahion, has indicated that maathion gpplied at 3 ounces per acre cannot be construed as a
cacinogen. However, what about persons who are denominated as “chemicdly senstive’?
Are there methods or modds that can predict the results of thelr exposure to repeated
goplications of not only maathion but also the synthetic pyrethroids?

5. Indirect human exposures. In addition to direct routes of exposure, people may be exposed
indirectly through consumption of contaminated food. In 2000 the subject of food residues
arose because of ground ULV applications in areas where bodegas sold fruits and other
produce displayed outside the store. There was a concern about synthetic pyrethroid residues
in light of repeated sorayings and the impact on those purchesing exposed fruit. One would
have to do market studies to determine the extent to which residues on street-displayed fruits
and vegetables were a significant exposure route to sprayed pesticides.

6. Exposures and risks to metabolites and breakdown products. Maaoxon and isomaathion
are degradation products of maathion. Malaoxon appears to be more toxic than the parent
compound while impurities like isomalathion are found to be less toxic than both the parent
or maaoxon or are present at levels which do not pose a residue concern when technica
formulaions are stored appropriately. OPP risk assessments have taken into account
conversions to these by-products.

Maaoxon forms in the environment at ambient temperatures, while isomdathion typicdly
forms within mdathion containers when stored under elevated temperatures. Data indicate
that storage in the dark at both 68 and 100 degrees F for two weeks results in no increase in
isomdathion, whereas storage at 130 degrees F for this time period results in increases of
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isomdathion from 0.05 to about 0.20 %. However, the Regions have confronted Situations in
which storage conditions are more severe or occur over longer time periods than those tested.
Therefore quetions reman. How does one test for isomalathion? At what levels of
isomdathion should containers not be used?  Should these containers be considered
hazardous waste and disposed of accordingly?

Challengesto Addressing Science | ssues

Decisons mus be made to spray, not to spray, when and where to spray, etc., in the absence of a
clear sdentific undersanding of dl the issues. Under these circumstances, the decision-making
atmosphere is dways charged with different socid, politica, and economic concerns and specid
interests.  We need to continue to work with ORD and OPP to identify and reduce the critical
data gaps so that the EPA Regions can make more fuly informed decisons and effectivdy
communicate them to the public.

Major Science Needs

. Arethere scientificaly sound methods for conducting relative risk assessments?

. How can exposures to people and environmenta organisms be limited?

3. What are the best ways to measure and/or mode concentrations in breathable air, nearby
waters, on soil and food products within the range of pesticide fall-out?

4. What methods exist to measure or model actud exposures to humans and environmenta
organisms following spray gpplications?

5. What is the best way to communicate the scientific rationde for decisons made regarding

whether to spray, what, when, and how to spray?

N P

Conclusions and Next Steps

Those who live in the trenches of the pesticide wars need good scientific support on which to
base decisons about whether to spray, and if so, when to spray, what to spray, and how to spray.
We dso need hdp in trandatiing the science behind our decisions to the public, a public with
differing levds of understanding of the issues and one with multiple socia and economic
agendas.

Panel Discussion on Compar ative Exposures and Risks

M osquito-Proof New York City, James Miller, New Y ork City/Department of Hedlth

Statement of Problem

In the summer of 1999, 62 human cases of West Nile virus (WNV) were detected in New York
City, and were dugered in time and geography. Confirmation of WNV did not occur until late
in the season (September 3'%) and thus the Hedth Department response became an emergency
operation. A dry, warm summer, and minima flushing of dreet drains and other mosquito
breeding grounds, made for ided conditions for a large mosquito outbreak. Since broad-
gpectrum control of mosquitoes had not occurred for years, a full-scale control program was
necessary. The only recent mosquito-related outbresks were three cases of locdly transmitted
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mdaria in 1993. Faced with these disease-bearing mosquitoes, the only immediate recourse was
adulticiding the effected areas. A secondary intensve education campaign was undertaken to
enlig the public's hdp in reducing mosquito breeding grounds. Persona insect repdlents were
aso digributed. Twenty-five percent of the treated Sites were pre-and post tested to determine
the effect on the mosquito population. The following year, an increase in the number of WNV
cases showed a dhift in the location of effected areas. Those areas most effected in 1999 were
lower in 2000. Pesgticide application programs proceeded as follows:

1999: Adult control by aerid and limited truck gpplication of maathion.

2000: A more comprenensve program was initisted which incduded source reduction, larval
control, adult control by truck spraying and aerid gpplication of Anvil.

2001: Expected expanded source reduction, larval control and unknown spraying.

Future Consderations

The immediacy of the dStuation left severd important issues unresolved, and created others that

will require further research and planning, specificaly:

? The Depatment of Hedth acknowledged that ham may be caused by the pedticide
gpplication, and an education program was indtituted, by mail and fax, to broadcast derts to
dl NYC phyddans and hospitds the on potentid symptoms of exposure; and establishing
24-hour hotline, website, and fact sheets with pedticide informetion. Over 200 reports of
possible reactions were reported.

? Two retrospective dudies of asthma cases and emergency dinic vidts during the critical
period have been initiated to determine possible connections to the spraying.

? The New York Depatment of Hedth was faced with shifting its role from being an agency
respongble for regulating others, to one that was the regulated as they took on the
responsibility for application of the pesicide.  Coordination between various agencies
relieved the burden of a single agency, and future programs will involve a coordinated effort.

?  Environmental issues such as the perdstence of maathion in the environment and impact on
non-target species needs to be further investigated.

? Further research is needed on exposure issues such as the impact of multiple sprays, drift and
sengtive populations.

? A better understanding is needed of the risk of WNV versus the benefit of spraying.

West Nile Virus. Evaluating Risk, Roger Nasci, Centers for Disease Control and
Prevention

In late September 1999, CDC confirmed cases of West Nile virus (WNV) in New York City
(NYC). The Center for Disease Control’s role in the WNV epidemic was one of vector
identification, survellance and evauation of control.  Three populaions were targeted for
survellance:

Mosguitoes: CDC conducted surveillance from September 2™ through October 29™, testing
over 32,000 mosquitoes from over 1800 locations. Fifteen (15) WNV isolates were found, 14 in
New York and 1 in New Jersey.
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Birds: Postive antibody responses were found in both domestic and wild bird species. In north
Queens, 30-50% of those tested were seropositive.

Humans: A door-to-door sero-survey of humans resulted in an estimated 2.6% seroprevalence.
Twenty percent (20%) of those infected reported previous symptoms from mild to moderate. A
subclinicd to clinicd infection rate of 4:1 was estimated.

Resaults of the survey supported the decision to use adulticides, and a public education campaign
was launched to reduce exposure to mosquito bites and to reduce mosquito-breeding Sites.

Malathion Application for Control of West Nile Virus Vectors. Pesticide Risk

and Exposure, Kevin Sweeney, US Environmenta Protection Agency, Office of Pedticide
Programs

EPA’s role in the West Nile virus epidemic is two-fold: Fire, the Agency serves as a consultant
role to the EPA Regions and States on issues regarding labding and pesticide risk to humans and
the environment.  Second, EPA prepares informationd materids on mosquito control and
pesticides for didribution to regulators and the general public via hard paper copy and the
Internet.

In this case sudy, the insecticide maathion is used to demonstrate how risk is assessed by EPA
for non-occupationa, resdentid, bystander exposure to mosquito control adultidicing. The
hazard of mdathion to humans is determined from the existing toxicology database. For human
risk assessment, toxicity endpoints are selected that represent the highest dose of the chemical
adminigered to test animds resulting in a “No Observable Adverse Effect Level” (NOAEL), that
is, frank toxicity is not observed in the test anima at the dose tested. For malathion, the Agency
selected the two NOAELs based on the likdy route of exposure. For the derma route of
exposure (skin contact from residues deposited on the turf etc. in resdential settings), a 21-day
rat derma study was selected; for the inhdation route (from exposure to ULV mdathion fog at
the time of gpplication), a 90-day rat inhdation study was used. Margins of Exposure (MOES)
are caculated.

In preparing the risk assessment, two target populations were chosen: 70 kg adults and 15 kg
toddlers age 1-6 years. The exposure routes assessed included ora (hand-to-mouth in toddlers
only), demd, inhdaion, and an aggregation of the possble exposures. For each exposure
scenario and the aggregate of al exposures, the risk to resdentid bystanders to mosquito
adulticide gpplication was low and did not exceed the Agency’sleve of concern.

Maathion has known toxicity to fish and invertebrates, however, risks can be mitigated through
redrictive labding. Results indicate that avoiding aguatic habitats, avoiding spraying during
pesk activity of bees, and reducing drift are effective in reducing risks to non-targets.
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For madathion applications, benefit estimates are difficult to quantify. Spraying kills the adult
mosguitoes and reduces the infected population, but the probability of disease transmission is not
yet quantified, and thus it is difficut to quantify a benefit that can be weighed against the
pesticide risk. However, CDC is working hard to qudify and quantify the risk of WNV
transmisson in humans.

Exposure Implications: Methods, Measurements, and Models, Danid Vdleo, US
Environmental Protection Agency, Nationa Exposure Research Laboratory

A discusson was presented on the role of the various ORD labs (NERL, NHEERL, NCEA,
NRMRL) and ther contributions to the eements of risk assessment:  source, fate, exposure,
dose, response, risk and risk management. Minima overlgp exists, though collectively the labs
provide a comprehensve approach to addressng needs and resolving ambiguities in each of the
areas. A combination of human exposure measurements and exposure models provides for an
iterative approach for human exposure research. The gpproach for developing and evauating
appropriate measurements and modesinvolves:.

? Assmbling available data & modes,

? Devdoping a conceptua underganding of how exposures occur and developing agorithms
describing the exposure;

?  Asmbling the dgorithmsinto amodd;

Tegting the modd againgt research and regulatory needs to identify gaps and uncertainties;

?  Devdoping human exposure (HE) measurement programs to fill ggps and needs, and to test
models,

?  Conducting the HE measurement studies,
Andyzing messurement data and refining agorithms, and
? Updating and testing the mode! for regulatory and research needs.

)

)

A review of current programs concluded thereis:

Potentia for collaborations between Regions and Labs;
Need for improved and better use of methods;

No such thing asa“one szefitsal” experimenta desgn; and
No such thing asa“one szefitsdl” exposure modd.

)

N ) )

Session Questions and Responses

Quedion:  Why did NY C switch from maathion to Anvil?
Response:  CDC had the same question. The partial answer given was that the applicators that
were contracted did not express an interest in spraying maathion.

Quedtion:  AreWest Nilevirusand SLV mutudly exclusve?
Response:  Chances are very low that a mosquito isinfected with both viruses.
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Quedtion:
Response:

Quedtion:
Response:

Question:
Response:

Question:
Response:

Question:

Response:

What constitutes a case of WNV?
Laboratory confirmation is needed to corroborate clinical symptomology and
nerologic symptoms of meningitis.

What were the actua numbers that gave a 2.6% seroprevilance?
A denominator of approximately 50,000, with 62 confirmed cases, 20% of which
tested positive and reported possible symptoms.

What species of birds are affected by WNV?

Crows and blugiays are in the same Family and have an approximate 98% mortaity
rate, though 70 other species have been found with the virus. A total of 14 of the
17 Orders of birds have been killed by WNV. Sudies have shown that the firg
evidence of the virus was not in crows. Crows have been the primary target of
aurvellance because of therr roosting behavior and large sze, and the ease of
finding those killed. However, solitary birds such a warblers have been shown to
be affected.  There is dso some evidence of bird-to-bird transmisson. Other
mammals known to be affected include rabbit, chipmunk, bats and squirrels.

Why did the hot spots of virus detection change?

Not sure. There could be less of a reservoir (crows), as the Audubon Christmas
bird count was lower in 1999, and this would be conggtent with typica patterns that
are seen with the tendency of disease to fluctuate with its host. Host populations
either decreased or seroconverted. It is unlikely that it was due to pesticide
persistence.

In the hot spots with the highest numbers, was there any trend in demographics, i.e.,
age, socioeconomic status?
These were reviewed and no significant difference was noted.
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Session Il: Highly Exposed and Sensitive Populations

Pesticides and Worker Health, AnaMaria Osorio (OPP)

The topics discussed relative to pedticides and worker hedth included: surveillance of pesticide
intoxication cases, hedth care provider initiaive, national hedth surveys, pedticide exposure
pilot projects, and outbreak invedigation reports.  Through public hedth survelllance (the
ongoing systematic collection, andyss, and interpretation of data), prevention and control
measures can be implemented. Examples of Occupationd Hedth Surveillance and Population-
based Occupationd Hedth Survellance were illustrated. In States such as Cadifornia, where
there are mandatory reporting requirements, the data available for reports are more complete.
CDC's Sentind Event Notification System for Occupationd Risk (SENSOR) for pedticide-
related intoxications was described. The Rutgers Universty and Triba Medicine pilots were
two specid projects highlighted in the presentation.

Case Study
In an outbreak investigetion reported on a pesticide drift episode among greater than 1000 grape

fidd workers in Cdifornia, where there was aeria application of Curacron, Danitol, and Lorsban

pesticides over an adjacent cotton fidd. Preiminary hedth data indicated 244 workers were

exposed to pesticide drift. 1ssues of concern resulting from this episode include:

?  The need for coordination between agencies and organizations,

? Clinician need for knowledge regarding pesticide illness eva uation and case reporting;

? Problems with the evduaion of a mobile, non-English spesking, contract and/or non-
unionized workforce;

? Evduation of adequacy of agrid pest control efforts (chemicas & ddivery); and

?  Importance of emergency preparedness and hazard awareness at the worksite.

Exposures to Children, Chris Saint, US Environmentd Protection Agency, Nationa Center
for Environmental Research

The STAR Program provides grants for ecologica and human hedth through forma peer review
and Sdlidtation.  Information on these studies can be found a www.epa.gov/ncerga.  Research
related to child hedth fals into two areas. 1) Centers of children's environmental hedth &
disease prevention research, and 2) sudies of children’s aggregate exposure to pesticides. A
number of example projects were discussed.

Hedlth Center Studies

Severd other programs are coordinated through five different child hedth centers that focus on
ashma. Each has an intervention project that targets reducing exposure, and dl have close ties
with the community and local hedth departments. Three programs and several studies were
highlighted:
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? Univergty of Washington (UW)— This program is based in the faam community of the
Yakima Vdley and evauates child exposure based on the take-home pathways of parents
who are agricultural workers.

? Univerdty of Cdifornia, Berkeley — In cooperation with UW, asimilar program is looking
a fam communitiesin the Sdinas Vley.

? New York — Thisisan epidemiology study investigating the effects of pesticides on children
living in inter-city homesin Eagt Harlem.

SHELD Study
This is a four-year sudy which is looking a dust, air and drinking water, for a range of VOCs,

ETS ad ten diffeet pedticides. The dsudy involves 800 school aged children attending two
public schoolsin Minnegpalis.

US/Mexico Study

These studies are measuring the exposures of two populations of rurd children in Arizona and
Texas to OP pedticides and metas. Both studies include monitoring of children's exposure-
related behavior.

Pet Transmisson

A study at the Missssppi State School of Veterinary Medicine involves methods devel opment,
looking at dips and collars and the efficiency of pesticide shampoos. This study will provide
quartification of availability of resdues. The find report is due a any time, and a second grant
will address activities related to exposing children to these pesticides.

Exposures to Children, Linda Sheldon/Chuck Steen, US Environmental Protection Agency,
Nationa Exposure Research Laboratory

In generd, religble data do not exig for estimating exposures to children. Protocols for exposure
andyss are not well developed and evauated; approaches for derma and non-dietary ingestion
are uncertain, and data are limited on exposure and activity patterns, especidly for young
children. The research objectives of FQPA are to improve assessments for children’s exposures
to pedticides through:

? ldentifying pesticides, pathways and activities with the highest potentia for exposure;

? Determining key exposure factors,

?  Deveoping approaches/protocols for measuring exposures by al reevant pathways,

? Demondrating protocol reliability through field sudies, and

? Developing a core st of high quality, reliable data on exposure factors.

Severd areas of research and andyds were conducted to determine the utility of exising data,
data gaps, and to identify ongoing and needed research.

Data Assessment - In order to assess exposures, there must be an iteration between methods and
models. A data assessment was conducted through evauation of the literature, workshops, and
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identification of greatest uncertainties and highest potential risks. Data on children’s exposures
and attivities are limited, and default assumptions for exposure assessments are highly uncertain.
Dermd and non-dietary exposure are two pathways with very high potentia for exposure.

| dentification of Gaps — Significant ggps in data and models were identified, specificaly:
Age/deveopmenta benchmarks for categorizing children’s exposure;

Contaminant use patterns in locations where children spend time;

Activity pattern data, especidly for young children;

Didribution of contaminants in specific locations;

Population exposure data on children; and

Approaches and factors for estimating dermal and non-dietary exposure.

NN NI ) ) )

A summary was presented of research activities to address these gaps. On-going studies include:

?  Multimedia, multipathway studies of chronic exposure to children;

? The Minnesota Pegticide Study (100 kids in 3-12 homes, concentration in environment and
biologicd samples; limited location and activity information); and

? CTEPP (300 preschool children; concentration in environment and biologicad samples,
location and activity informeation).

Planned Studies in method devel opment include;

Urine collection methods from young children;

Evauation of whole body dosmeters,

Immunoassay for OP metabolitesin urine;

Tegting of videotaping methods;

Refinements of Transferable resdue methods;

Biomarkers for pyrethoid pesticides; and

Hed dudies in daycarelresdences after pedticide application (environmenta measurements
and biomonitoring to evaluate procedures).

NN ) ) ) ) Y

Collaborative studies currently supported by the government:
? Nationd Survey of Environmentd Hazardsin Child Care Centers (HUD);
?  Exposures and Hedth of Farm Worker Children in Cdifornia (STAR Grants);

? Potentid Pedticide Exposure in Young Children Living in an Urban Area in the Southeastern
u.s,

?  Kid' sBorder XXI Study (STAR Grant); and
? Kid'sin Schools (OPPTS).

Measuring the Effects of Exposures to Children, Paline Mendola, US
Environmental Protection Agency, National Hedth and Environmental Effects Research
Laboratory

Government initigtives and funding have been edtablished to research hedth effects in children
related to pedticides. The importance of studying children and establishing basdine parameters
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for children separate from those for adults is necessitated by their:

? Vunerability — There ae criticad developmenta windows in which children may be
particularly sengitive to exposure.

? Differentid exposure — Children drink and eat more, breath more and are more active in
different ways and, thus, adult models do not necessarily fit.

? Physologicd differences — Children may lack gspecific enzymes and capacity to detoxify
contaminants.

? Medical Care — Though children go to the doctor more often, they are aso the highest group
of uninsured individudsin the US and this may result in skewed samples.

There are many important condderations for the desgn of research studies on potentia
pesticide-rdated illnesses, including:

? ldentifying the characterigtics of the person(s) and agents to which they may have been
exposed.

? Deeamining the biologic plaughility of the observed effect. Is it reasonable to think that
exposure to an identified compound could have caused the effect in question?

? Knowing the mechanism of action for suspect compounds to help target hedth endpoints for
survellance.

? Deermining whether the hedth effects in question are most likely the result of chronic or of
acute exposure.

Case Study
The Border XXI initiative, “Pegticide Exposure and Potentid Adverse Hedth Effects in Young

Children Along the USMexico Border,” has three phases. Phase | involved gathering
information and building capacity to conduct research studies dong the border, including
developing GIS capability in al border States. Phase Il is ongoing and consists of pilot studies.
Phase 111 will involve more in-depth studies which will be based on the results of Phase 1.

In Phase I, a workshop was held to address the needs for pediatric hedth endpoints that could
plausbly be associated with pesticide exposure, “Assessment of Hedth Effects of Pedticide
Exposure in Young Children,” El Paso, Texas, December 1997 (EPA/600/R-99/086). This
workshop focused on hedth endpoints from five domains Respiratory, Immune, Developmentd,
Cancer, and Neurobehavioral.

In Phase I, many studies have confirmed the willingness of parents and dinics to participate in
pilot efforts. More than 20 pilots have been conducted including research on:

?  Theimmune response assessed by collecting urine and blood before and after administering
the MMR (mead essmumps/rubdlla) vaccine;

?  Children in agricultura communities that exhibit flu-like symptoms, concentreting on
periods when chemica useis high but flu virus prevalence islow (October and June); and

? Thegenerd hedth of children in homesin close proximity to agriculturd fields.
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The study of pedticide-rdlated hedth effects in children is in its infancy. Many people have
compared this body of literature to the initid investigations of lead exposure thirty years ago,
before we had strong biomarkers and clear ideas about the association of lead exposure with
adverse developmental effects. In terms of public hedth, some developmental disorders appear
to be increasing in children and there are increases in immune system diseases such as asthma
and dlergy. There is a generd sense that the environment is degraded and some
“environmentd” factors may be responsible for these childhood disorders. While there is public
concern about children’s exposure to pedticides, there isvery little datain this area.

The President’s Task Force on Environmentd Hedth Risks and Safety Risks to Children (co-
chaired by Carol Browner, EPA Adminidrator, and Donna Shalala, Secretary of Health and
Human Services), cdled for planning and devdopment of a longitudind cohort study of
children.  This initiative was supported in the Child Hedth Act of 2000 (PL 106-310).
Currently, one of the model hypotheses for the proposed study is related to pesticide exposure.
A longitudina study is ideal for such purposes because it can account for exposure over time,
during critical windows in child development, and it can measure a variety of heath endpoints.

Session Questions and Responses

Question: Were there exposure criteriaor astandard set by FQPA?
Response: Don't know. On the toxicity side, protocols first need to be developed to answer
the question. FQPA’sgod isto reduce the uncertainty.

Quetion: In the STAR npilots, is there tesing for effects on neurologicd behavioral
development?
Response: These are planned, but there is presently no money available for collection of

these data. There was prdiminary tak regarding such a study a the workshop in
El Paso, induding which tests and measures should be used, but nothing has
been findized.

Question: Has there been any discusson on possble links and study of ADD (Attention
Deficit Disorder)?

Response: There is a great interest in following ADD in the longitudinal studies; it is
estimated that 100,000 families would be the necessary target for study. This
study would dso need to include the influence of medications on affected
children.

Quedtion: How do the pilots feed into the larger projects and funding of Border XXI1?

Response: Border XXI is 4ill in Phase 1l where prdiminary results are anticipated. After
reviewing the Phase Il reaults, the needs for further research will focus on the
exposure issues (can we identify the “high risk” children?) and then whether a full
scade epidemiologic study of hedth effects is warranted given the current state of
the science.  The am is to avoid spending large sums to measure the wrong
variables.
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Session llI: Risk Management

Treatment of Pesticides in Drinking Water, Tom Speth, US Environmental Protection
Agency, Nationa Risk Management Research Laboratory

A vaiety of technologies, used in different combinations, are designed to remove pesticides
from drinking water. The choice of which technologies are usad is influenced not only by the
type of contaminant, but the history of the trestment facility — when they were established, what
technologies were fird ingtituted, and what new technologies are complementary. Lists were
presented of over 40 regulated herbicides and of treatment technologies relative to the proportion
of surface and ground water trestment plants that use them.

Exanples were discussed of severd tretment technologies, including factors that effect
performance, predictors of performance, and detalled data analysis on the efficacy of each
technology. Conclusions on the study of various drinking water treatments are:

? Conventiond trestment should not be expected to remove pesticides from drinking water.

?  Softening can remove salect pesticides, but usudly by a base-catalyzed reaction.

?  GAC can remove most pesticides, especidly for low-solubility (nonionic) pesticides.

? PAC can inexpensvely remove most pesticides to a certain extent, especialy for seasond

contamination.

Air dripping can remove voldile pesticides (fumigants).

Oxidation processes, especidly ozone or advanced oxidation, can transform pesticides.

? Reverse osmoss and nanafiltration membranes (thin-film composites) can remove most
pesticides.

N )

Current ORD Research on pesticide removd involves:

?  Screening-level studies for CCL contaminants, endocrine disruptors, and OPP pesticides; and

? Fedd-scale work for those pesticides that need more rigorous data as determined by the
screening-level sudies.

Session Questions and Responses

Quedtion: What isthe DBP Rule?

Response: It is a recent USEPA €ffort to set regulations regarding disinfection practices. It
baances the need for microbid control with the formation of disnfection
byproducts.

Quedtion: For the data presented on chlorination or oxidation removal, does it imply that it
creates a compound or removes one?

Response: Both; the data on byproducts was not incorporated in the origind study, but this is
an important issueg, i.e., glyphospate and oxidation.
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ECOLOGICAL ISSUES

Session IV: Ecological Issues

Case Study 4: Lake Apopka Birdkill Winter 1998-1999
Anne Kdler, US Environmenta Protection Agency, Region 4

Statement of the Problem
A large number of birds died at Lake Apopka between December 1998 and March 1999. The
Region and others are attempting to understand the cause(s) of this massive bird die-off.

Background
The St. Johns River Water Management Didrict in Palatka, FL, is in the midst of a 20-year plan

to restore the water qudity of Lake Apopka to its pre-1950 status. The lake has been severdy
impacted by the draining of lake bottom for farming in the late 1940s. Maintenance of dry land
required congtant pumping of nutrient-laden water off of the property into the lake. The Didrict,
in cooperation with the Natural Resource Conservation Service (NRCS), purchased the farms in
order to decrease this back-pumping into Lake Apopka, and secondaily, to provide wetland
habitat for resdent and migratory birds. The farmland purchase was completed in July 1998.
As the fidds accumulated rainwater and seepage from the lake, herons, egrets, wood storks
(endangered species) and white pelicans flocked to the area.  Audubon Society’s December bird
count at Lake Apopka set a record for number of species recorded at an inland location. Then
hundreds of birds began to die. In total, over 500 pelicans, three dozen wood storks and many
other species died on-site. Other bird deaths in the southeastern U.S. have also been attributed to
Lake Apopkadthough thereis no proof that these animas actually spent time aong the lake.

In January 1999, the USFWS began a crimind invedigation into the cause of these deaths
because migratory birds and endangered species were involved. EPA joined the effort to
determine what killed the birds after publication of a USFWS press release that the area might
pose a human hedth threat. To date, soil, sediment, water, fish and bird samples have been
andyzed by severd agencies and interested organizations, including EPA Region 4.

Andyticd results indicate that chlorinated pesticides were present in soils and tissues, both fish
and bird, and may be the cause of death of these birds. Dieldrin, toxaphene, chlordane, DDD
and DDE are among the pedticides that were detected, often in high concentrations, in the soils
and animd tissues. These long-lived compounds were used extensively in past farming practices
but are currently banned. Necropsies were not able to identify a single cause of death. Severa
veteinaians at both universties and agencies looked for sgns of disease as well as poisoning
from various pedticidess No evidence was found indicating the presence of disease or
cholinesterase-inhibiting pesticides. Most somachs were empty, but the birds were not totdly
emaciated.
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| mportant Science | ssues

There is very litle information about the toxicity of toxegphene to wildlife, and none on the
toxicity of degradation products of toxaphene to wildife. In particular, there are no data on the
toxicity of toxaphene accumulated via the food chain rather than from ora doses under
experimenta conditions. Andyticad methods and interpretation of andyticd results, particularly
for degraded toxaphene, is very problematic. Many variations on the method are available and
some appear to yield higher results.

Regional Involvement with the Problem

EPA Region 4 scientists provided advice and technical support to Didtrict staff as they designed
a second study of the soil contaminants in farmland soils which took place during the summer
and fdl of 1999. The focus was on better determining the distribution and concentrations of
pesticides on the property based on over 1200 samples of soils, sediments, fish and bird tissues.
EPA Region 4 provided assstance with quality assurance and analyticd issues and interacted
with other agencies to determine how many new fish and bird samples should be andyzed. As a
member of the Technicd Advisory Group, EPA played a role in evauating the results of the
study and in discussng the tasks that were assgned by the Didrict to its contractor, Exponent,
once dl the data were collected. Exponent’s draft report on the cause of the avian mortaities
has been reviewed by EPA Region 4, ORD and others. A meeting was held on October 11, 2000
to discuss the contractor's conclusons, ther acceptability, and how the findings may impact the
management of thislarge property that was purchased to restore a wetland for migratory birds.

Major Science Needs

? Determine toxicity of toxaphene degradation products/metabolites to fish and wading birds —
chronic and acute;

? Determine route of exposure of birds to “toxgphene’ and other chlorinated pesticides on the
gte—including organic soil, figh;

? Evauate andyticd procedures for toxaphenein highly organic soils— sonication vs.
extraction, solvent efficiency, etc.

? Develop better interpretation of chromatograms —including the use of congeners,

quantifying degradation products, and evauating interferences,

Evauate subletha impacts of metabolites on wading birds; and

? Determine cumulative effects of expasure to multiple pesticides — dildrin, toxaphene,
chlordane, and DDT.

)

Conclusions and Next Steps

A Didrict contractor has presented a draft report that suggests more analytical work and better
interpretation of chromatograms is required to clarify whether this birdkill was caused by
pedticides or disease. The Technicd Advisory Group will provide comments on the report
which may be modified to address specific issues raised by this group of Agency cooperators
and dtizens. Meanwhile, the USFWS has not released its data or publicly withdrawn from its
crimind investigation.
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Environmental Databases, Office of Pesticide Programs, Dan Rieder, Office of
Pesticide Programs

Databases of EPA's Environmenta Fate and Effects Divison (EFED) include:

Toxdata contains informetion on the toxicity of pedticides to terredtria and aguatic animas and
plants, spedificdly: birds and wild mammads (not lab mammals); freshwaer and estuarine fish
and invertebrates, terrestrid plants (crop species); and agquatic plants (dlgae and vascular, but no
rooted aquatic vegetation). It contains over 700 pesticides and over 14,000 records, most of the
data come from studies submitted to pedticide regidtrations. Some of these are government-
funded studies, published studies, but include any other scientificaly sound data.

EIlS (Ecologicd Incident Information System) contains reports of adverse field effects (ot fidd
study results). It contains over 2900 reports of incidents on many terrestrial and aquatic species.
Each report is evaluated and a “certainty” factor is assgned representing the degree to which
information contained in the report showed cause and effect. Sources of reports include States,
federa agencies, wildife rehabilitation centers, and regigtrants.  Incidents reported are mainly
wildife mortdity, however some are reports of debilitation and recovery. Included are only
those reports in which there is a suggested link between a pesticide and the effects.

Fate Database contans fate and transport informetion on pedticides (near completion), and
contains fate data for over 150 chemicals. The sources of data are from studies submitted to
support pesticide regidration. Included data vary depending on kind of study, but are generally
conditions of study, duration, media used, methods and results. Specific information contained
in the database includes. Hydrolyss and photolyss degradation rates and degradates, aerobic
and anaerobic metabolism rates and metabolites;, bioconcentration in fish tissue, and mobility in
soils and sediment.

PGSWD (Pedicide in Ground and Surface Water Database) will contain information on
pedticide resdues in groundwater or surface water. Key dements of the database include:
location information, water typeluse;, sample time/date, QA/QC tags (LOD, LOC, recovery),
purpose of sample collection, and contact person/agency. The database is «ill under
development and a beta version is expected to be ready for data entry by late FY 2001.

6a2 water database contans reports of detections of pesticides in groundwater or surface water
that were reported under FIFRA section 6a2. Detections must be submitted individudly if
detection exceeds the MCL, and may be aggregated if they are less than the MCL but greater
than 1/10th the MCL These data are useful to identify problem pesticides and aress, and to
confirm assessment, but are not useful Satisticaly.

Two other databases were mentioned: 1) PGWDB (Pegticides in Groundwater Database) which
contains documents of compiled results of ground water monitoring studies and a compilation of
supporting reports; it is not automated; and 2) Fate Oneliner which is no longer supported.
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Pesticide Ecological Risk Assessment, Dan Rieder, US Environmenta Protection
Agency, Office of Pesticide Programs

Risk characterization is the integration of exposure and effects data EFED typicaly compares
the levds of exposure expected in the field (exposure data) to laboratory derived toxic effects
data. The Risk Quotient (RQ) is a ratio of exposure data to effects data, and provides risk
managers with an indication of gtuations where the presumed risk suggests the need for
mitigation, further sudy, or further refinement. EFEDs Level of Concern (LOC) is the threshold
with which the RQ is compared to determine which pesticides exceed a criticd risk threshold.
Sample LOCs for aguatic organisms and terrestrial organisms were presented.

Aquatics
Examples of effects data were presented for freshwater and aguatic organisms, estuarine and
maine organiams, and the generad parameters were discussed tha guide the use of effects data
by EFED. Sample RQ calculations were presented for aguatic organisms and birds. An
overview was presented of the types of models used to edtimate wildlife exposures. For aguatic
organisms, EFED uses a tiered approach with two modes. Both modds esimate the runoff
from a 10 hectare field into a 1 hectare pond, two meters deep.

1. The GENeic Expected Exposure Concentration (GENEEC) modd uses Koc and
degradation hdf-life to estimate the runoff. It provides estimated peak, 96-hour, 21-day and
56-day average concentrations.

2. The Pedticide Root Zone M odel and EXposure Andyss M odel System (PRZM/EXAMYS) is
a combination of a pedicide transport model and an aquatic dispersion model. The transport
modd (PRZM) edimates how much pegticide moves to the edge of a fidd with runoff and
eroded s0il. The disperson modd (EXAMS) projects the distribution and disspation of the
pesticide in the pond. It provides estimated 1 in 10 year peak, 96-hour, 21-day, and 60-day
average concentration.

Key issuesfor aguatic organisms are;
?7? Accounting for sediment toxicity; and
?  Exposure models for water bodies other than small ponds.

Terrestrial

For terrestrial organisms, two models approaches are used:

Approach 1 is used to quantify possble ingestion of residues on vegetative matter and insects,
based on a “nomogram”. The nomogram is a s&t of edimated resdues relative to a known
applicetion rate.

Approach 2 is used for granular and bat applications, and is based on field-testing that related
mortdity to an gpplication rate. It is intended to account for exposure via multiple routes (not
just direct ingestion).

Key issuesfor terrestrid organisms are;
? How to take into account and quantify and routes of exposure other than dietary;
? How to move from pesticide on food to dose;
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?  Assessng chronic risk from granular formuletions,
? Collecting data to characterize animal behavior rdative to exposure.

Key issuesfor all organisms are:

? How to account for uncertainty at Level 1 and sill have aviable screen;

? Deeamining how maty species are needed to characterize inter-species sendtivity
differences,

Improving test design for dose-response curvesin chronic tests;

Edtimating exposure duration, particularly laboratory versusfidd;

Tedting additiona species (more invertebrates, reptiles, amphibians); and

Moving from individua to population, and determining community effects estimates.

N N ) N

Overview of Aquatic and Terrestrial Toxicity Databases & Introduction to

ORD Wildlife Strategy, Rick Bennett, US Environmenta Protection Agency, Nationd
Hesdlth and Environmental Effects Research Laboratory

Three databases which house a variety of aguatic and terrestrid toxicity data, are currently under
development by NHEERL.

ECOTOX is a source of toxicologica effects data for aguatic and terrestrid species. The
database is a combinatiion of AQUIRE, TERRETOX, and PHYTOTOX databases, and it
contains primarily peer-reviewed literature, plus data from OECD, Russia, and USEPA OPP.
There are over 250,000 toxic effects records from 15,000 references for 9,024 chemicas and
4,900 aguetic and terrestrial speciess.  ECOTOX web search features include:  unrestricted
access, FAQs, HTML user manud, output in deimited or tabular formats, unlimited input for
chemicad and species search parameters, and use of Netscape 4.X or higher browser features.
Search parameters incdude chemicas, species, test conditions, test results and publication
criteria. ECOTOX can be reached through www.epa.gov/ecotox

TOXRES (Toxicity/Resdue) is desgned to link toxic residues to tissues residues for aguatic
organisms exposed to inorganic and organic chemicals. There are over 3,000 effect and no-
effect endpoints for surviva, growth and reproductive parameters for invertebrates, fish and
aguatic lifedage of amphibians (74% are survival endpoints). TOXRES contains over 500
literature references on approximately 200 chemicals and 190 freshwater and marine test species.
It is anticipated to be available on the web in December 2001. Future plans include integrating
wildlife data

EVISTRA (EVduation and Interpretation of Suitable Test Results in AQUIRE) is a designed to
present results that (a) were obtained from AQUIRE and (b) were evduated for suitability and
qudity and interpreted when necessary. A draft guidance document titled "Guidance for
Evaluating Results of Aquatic Toxicity Tests” is available at:
www.epa.gov/med/databases/evisrahtml. Water quality criteria document tables are planned to
be available on the web site in October 2001.
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Other available databases are:

The US Geologicd Society (USGS) houses the Contaminant Exposure and Effects for Terrestrial
Vertebrates (CEE-TV) database which links necropsies to biomarker endpoints and tissue
resdues. It can be reached through www.pwrc.usgsgov/ceetv. This Ste provides linkage with
the USGS breeding bird surveys and Christmas bird count.

Exposure Factor and Toxicity Database a Ca/EPA a www.oehha.org/cal_ecotox

EXTOXNET (EXtenson TOXicology NETwork) at the Univerdty of Cdifornia, Davis, at
http://ace.orst.edu/info/extoxnet

Aquatic and Terrestrial Exposure Models, Larry Burns, US Environmental Protection
Agency, National Exposure Research Laboratory

A vaiety of modds were presented in the context of Office of Pesticide Programs use for
regulation and writing of pedticide labels. Modes can extend new chemica submisson data to
field conditions. All models presented are mechanistic models, based on process and pathways,
and consder the fundamentd physical and chemica properties of the active ingredient.

For conceptual models.

? Regiond scde sets the framework;

Smadll watershed at the farm scale sets the PRZM/EXAMS “ scenario”;

Ecosystem scale defines the processes and phenomena for modeling; and

Conservation of massis the organizing principle throughout.

Severad modds were discussed, such as the Formal Ecosystem Conceptud Modd, the
Pesticide Root Zone Mode (PRZM), and the Exposure Andyss Modding System
(EXAMYS) in the context of the Lake Apopka Case Study. Also presented was the process of
integration of these modds with data management systems, and the use of dgorithms to
determine exposure and characterize risk.

?
?
?
?

Nonpoint Source Assessment in Agricultural Watersheds and Stream

Riparian Zones. Modeling and GIS, Mohamed Hantush, US Environmentd Protection
Agency, Nationd Risk Management Research Laboratory

Soil and groundwater pollution potential indices and dynamic pedticides transport and fate
modds were presented usng the Lake Apopka case study as an example. General routes of
pesticide transport and fate were described, induding volailizetion, adsorption, degradation,
passve root uptake, advection and disperson. Estimates and caculations of these components
were explained.
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The utility of the modds within a Geographical Information System (GIS) demonstrated with
goplication to a different dte (Mid-Atlantic coasta plane watersheds) of somewha smilar soil
characterigtics. The results were linked to the Lake Apopka area by anadogy. A GIS facilitated
the incorporation of s0il and dimate data, drainage rates, and pesticide chemica properties into
the pollution assessment framework. The integrated modeing-GIS framework provides an
effective tool for management of pedticides in watersheds. Lumped-parameters and physicaly
based dynamic models were presented for transport and fate of pesticides in soils and wetlands.
Prdiminary modd runs were made to edimae the cumuldive impact of higorical annud
goplications of selected pesticides on soil and wetlands contaminations in agricultural areas to
the north of Lake Apopka.

Conclusions from this analysis specific to Lake Apopka are:

? The NPSmodels are potentid tools for assessment of relative importance of different
exposure pathways,

? Exposureto pedticides at soil surfacesis more likely in poorly drained landscapes, as
predicted by NPS models, where soil retention of pesticides is greater than in moderately to
well drained soil landscapes,

?  Groundwater vulnerability to pesticides is more likely in moderately to well drained soil
landscapes;

?  Contaminated soils may be contributing to residues of chlordane, DDT, and toxagphenein
wetlands at Lake Apopka, as predicted by the soil-wetland interface mode;

? Recycling of contaminated watersin wetlands to the lake during the years of agricultura use
may have contributed to pesticide residues in the waters; and

? The contributions of contaminated sediments and atmospheric depostions a Lake Apopka
are unknown, but could be sgnificant.

Current and Future Implications of Biotechnology to Chemical Pesticide Use,
Bob Frederick, US Environmentd Protection Agency, National Center for Environmental
Assessment

In the lagt 10 years, there has been a large increase in the development of Geneticaly Modified
Organiams (GMOs), paticulaly for agriculturd and medical uses. A common agriculturd
exanple is plants modified through molecular biology techniques to contan a naturdly
occurring pesticide producing gene, normdly found in the bacteria Bacillus thurigensis (Bt).
Severd diverse views prevall regarding GMO's.

The Environmental Protection Agency (EPA) beieves that the use of biotechnology can
reduce our reliance on chemicd pedticides, resulting in a win for agriculture and a win for the
environmen.

The Biotechnology Industry Organization (BIO), a trade association of the biotechnology
industry, believes GMOs in agriculture are beneficid because :
? Herbicide tolerant crops give farmers greater flexibility and safer, more innovative choicesin

pest management;
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? They promote conservation tillage; and
? Bt crops reduce pesticide use.

The Union of Concerned Scientists (UCS), a non-profit environmental advocacy group,
believes biotechnology is “a very powerful technology...able to produce combinations of genes
that have never been produced before... [Ye] it's far from clear what the impact will be on the
environment and on humans who consume them’”.

The Entomological Society of America’s podtion is that geneticdly engineered crop plants that
express insect pest resstance traits could fadilitate a hift away from reliance on broad-spectrum
insecticides toward more biointensive pest managemen.

Risk Assessment

There are chdlenges for risk assessment of GMOs induding assessing the “absolute’ risk and
asessing the rdaive risk.  Given the complexity of ecological systems, the sources and
gonificance of varidbility in effects are many (geographic dte, scale, cultivar, ecological
interactions).  Defining “dgnificant” effects will depend upon our &bility to conduct long-term
experiments and to increase confidence in negative results.  Findly, it is difficult to find
appropriate basdine comparisons in  convertional counterparts for this reatively new
technology.

Agricultural Concerns

There are spedific concerns related to agriculturd GMOs and the environment.  Specificaly they

may:

?  Reault in unintentiond gene transfer to surrounding crops or native species,

? Reduce agriculturd efficiencies due to monomorphic crops,

?  Produce adverse impacts on indigenous species (non-target pests), such as killing beneficia
gpecies that may consume the GMO;

? Result in evolution of target and other pests which may produce enhanced insect tolerance to
biopedticides, and

? Increased chemical use, particularly in the cases where GMOs are herbicide resstant. Some
believe farmers will become comfortable with an injudicious use of chemicas knowing it
will not affect their crop.

Current Trends
From a review of data on the use of pesticides and GMOs for the last five years (1996-1999),
adopters of GMOs used fewer acre-trestments of pesticides than non-adopters. Generdly:
? Geneticaly modified crops have been adopted enthusiagtically in the United States over the
ladt five years,
? The prediction of chemica use reduction accompanying GM crop use, gppears to be true;
?  With the current “volatility” in genera acceptance of the technology, it is difficult to predict
what the future trends of environmenta impacts (positive or negative) may be; and
?  Targeted monitoring and research will improve the robustness of environmentd risk
assessment and further the safe use of biotechnology products in the future.
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Remaining | ssues

?  With biotechnology adoption rates of more than 50% for certain cropsin some areas of the
US, what impact will areturn to conventiond crops have on environmenta |oads of
pesticides/herbicides?

?  How will the reductionsin chemica use be reflected in environmenta concentrations? Is
there sufficient existing information to alow targeting Stes for data collection (eg., heavy
use areas where the largest reduction in volumes are occurring)?

? How do we weigh the trend for a decrease in pesticide/herbicide use againgt other potentia
environmenta impacts from geneticaly modified crops?

Quedtion:
Response:

Quedtion:
Response:

Quedtion:

Response 1.

Response 2:

Quedtion:

Response:

Quedtion:
Response:
Quedtion:

Response:

Session Questions and Responses

|s there a connection between the ECOTOX and TORES database?
Therewill be an internet link.

Is there a distinction between EXOTOX, ToxNET and AQUIRE?
The ToxNET data are whatever are avalable, and there may be overlap. Most are
industry-submitted information.

There are a lot of data, should we put a premium on vdidaion smilar to human
hedth information? Should EPA provide a screening mechaniam?

EVISTRA database will be a subset of the AQUIRE database that hasbeen
evduaied and interpreted to provide high qudity information for use in
environmenta decisons.

This is paticularly an issue for old data sets that may have few data points, thus
low dringency. There needs to be some decison on whether EPA should make
thecdl.

What could EPA do to look at toxaphene since the only data available is from old
Sudies? |s someone doing studies to evauate the problem?

ORD is looking a artificid degradation of toxaphene in soil, and trying to
emulae longer-term scenarios looking a  toxaphene hift, degradation and
toxiaty.

Is anyone looking at lab testing to determine how the patterns of brain chemistry

appeared in the dead birds?
Thereisafeeding sudy on madlards, but it may not be current.

Since the chemicas were found in birds and not in the fish, were other pesticides
evaluated bes des toxaphene?

There are dso detectable resdues of DDT and dieldrin in this system, and in the
fish and bird samples. Although DDT and diddrin were present, the evidence
seems to indicate that they were less likely the cause of desth.
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Question: What is the theory behind the crimind investigation?

Response: There is a quedtion regarding potentidl mismanagement of the origind ceanup
before the land was purchased, or whether there was deliberate dumping. The
Fish and Wildife Service is required to do a cimind invesigation whenever
endangered species are involved.

Quedtion: Do you see a posshility that the agricultura industry will contribute to research
in the safety of biotechnology?

Response: The indudtry is eager to help, but they are faced with a credibility issue on
whether the research would be tainted if they provide the funds. Seed companies
do perform risk assessments and submit the data to agencies for approva of the
product.

43



US Environmenta Protection Agency Region/ORD Pesticides Workshop Summary Report
October 31-November 2, 2000

Appendix I: Break-Out Group Summary

HUMAN HEAL TH: Indoor Exposure Issues

1. What are the uncertainties in our knowledge which limit our ability to draw decisive
asessment conclusons and take fully informed actions to prevent or mitigate pedticide
problems?

« Information on how to identify clusters;

» Centraized datafrom kids at daycare and pediatric centers,

»  Education for communities on how to consider pertinent poisons,
» Absence of basdline data;

*  Absence of test kits (rapid and cheap fidld tests); and

« Information on how to use of pets asindicators.

Specific informetion on:
Chemicals
? Hewy'slaw
? phase

?  patitioning

Processes (Physicd and chemicd)
?  trangport (+micrometeorologica and climatological)
? fate (measurement method and actud fate)
?  source/application characterization

Targets

?  susceptibles
receptor location/proximity
penetration
presence of sentinel species
dose

N ) N )

2. How might the Regions use the science described in this session to respond to the issues
raised in this case study?

To assess the severity of exposure

* There are uncertainties in undersanding the link between known exposure (absorbed dose)
and hedlth effects (ambient does not equal absorbed dose);

»  Science can be used to cdculate potential exposures,

» These must focus on behavior; and

« Thereisaneed to transfer this science,
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Are there other opportunities to integrate science into the Regiond decision making?

ORD is looking for increased exposures/Regions see these; there needs to be an exchange of
information on what data are needed and what are available;

Make better use of exiding programs such as that of Dan Horochec (Univ. IL), Cook Co.
Pediactric Clinic.  He reports results of his hedth evaduation of increased exposures (all
chemicas) mosily on children, that are often referred by the Regions.

What sciertific fact sheets or other tools would be usfful to the Regions in carying out
thar mandates, eg., enforcement of pedticide regulaions and communicating reevant
science information to interested communities?

Deveop senstivity andyses,

Egtablish cut-off points for actions;

Deveop dertsfor locd hedth communities,

Develop urban pegticide outreach;

Egdablish links from veterinaians to public hedth community for reporting of “sentind
events’;

Education programs for recognition of pesticide poisoning;

Deveopment of tools to address scale changes (locd vslarge, i.e. watershed).

HUMAN HEALTH: Exposure Issues from Spray Drift

1.

2.

How might the Regions use the science described in this session to respond to the issues
rased in this case study?

To identify what happens and where (ar monitors) usng AgDrift, SHEDS, and technical
review,

To develop effective responses for:

?  decontamination

? evacuate/closure

?  measurementsmethods

To develop proper exposure tracking methodologies;

To evauate CDDs — Breakdown products, mixtures; and

To evauate best use for and effects on adjacent land.

Are there other opportunities to integrate science into the Regiond decision making?

Discussed with other questions.
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»

What are the uncertainties in our knowledge which limit our ability to draw decisive
asessment  conclusions and take fully informed actions to prevent or mitigate pesticide
problems?

Particle penetration (outdoor and indoor);

Definition of drift: multiple factors, eg. harm threshold aso biotech products;

Primary and secondary drift combined and linked to locd GIS; cumulative effects;
Linkage research — exposures to pesticide applications;

Linkage — trangport to human exposure, thresholds for hedlth effects (need to collaborate);
Predictive tools to target outreach;

Using exposure parameters, or use data from States;

Proximity of fidds, dwdlings, effect of buffers, and

Pedticides remaining in soil.

What stietific fact sheets or other tools would be useful to the Regions in carrying out
thar mandates, eg., enforcement of pedicide regulations and communicaing relevant
science information to interested communities?

Monitoring techniques.

? GCIMS

? Immuno Assays- quick method
?  Wipes—need better locations

Modd activity patterns of children

HUMAN HEALTH: Exposure from Vector Control Options

1.

What are the uncertanties in our knowledge which limt our ability to draw decisive
asessment conclusions and take fully informed actions to prevent or mitigate pesticide
problems?

What are the results of environmental spraying and implications to the lower end of food
web/chain?

What should agencies do when public hedth comes head-to-head with environmenta risks?
What isthe influence of rdigion (globdly)?

What are effects of multiple spraying (risks)?

More measurements of (outdoor and indoor) pesticides via Spraying.

Is turning air-conditioning off effective in reducing exposure; what about restarting?

What is the efficacy of oraying, especidly ground spraying without aerid?

What isare ided droplet Sizes, and what is the best way to deliver these?

Almanac/maps of occurrence within ayear showing the spread of disease and mosquitoes.
Wheniisit safe dlow children and pets out after spraying?

Include secondary information sources, e.g. web Stes, or fact sheets.

Communication of risk of disease vs. risk of contral.
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2.

How migt the Regions use the science described in this session to respond to the issues
rased in this case study?

ORD research isfocused on FQPA, fate and transport modelsto EC;

Use of ar measurements,

Use of dataon resdentia penetration of fine particles,

Understanding residues and comparison between products,

Addressing the issue of the effects of syn pyrethroids that are not well characterized; and

Using NHANES data.
Are there other opportunities to integrate science into the Regiond decision making?

Need “rapid-response” team;

RSC program,

Involvement in research planning processis of limited vaue;

“Indtitutiondized” means to communicate scientific information to Regions where needed,;
Need a coordinated group for information exchange.

What stietific fact sheets or other tools would be ussfful to the Regions in carying out
thar mandates, eg., enforcement of pedticide regulaions and communicating reevant
science information to interested communities?

ORD sudies for indoor exposure and relate these to the public;

ORD data on risksto cats and dogs to adulticiding;

CDC information transmisson of WNV from wild mammals to humans, and
Implication on other wildlife, especialy non-targets such as bees.

HUMAN HEALTH: Highly Exposed and Sengtive Populations

1.

How might the Regions use the science described in this sesson to respond to the issues
rased in this case study?

To ducidate:

Physics (data scare on mechanism, differing scales — needed to validate mode!).
Is the modd tool sengitive enough to use?

Additiona complexities when scale increases.

Timelag from incident to response.

Absence of direct causd link.

Decrease in toxic response (time, detection, baseline).

Decrease awareness and diagnoss.

Socid/cultura factors.

Demographic profile.

Details are needed on acute vs. sub chronic; ecologica; and multiple and causa.
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2. What are the uncertainties in our knowledge which limit our ability to draw decisve
asessment conclusons and teke fully informed actions to prevent or mitigate pedticide
problems?

* What activities does EPA do tha are mog effective in modifying behavior (what igis not
working)?

» How to address pesticides that are EDCs + inerts.

« Mogt senstive endpoint notation in IRIS regarding what endpoints are included?

* Mechanigtic data for adverse hedth effects.

* Knowing D/R curve (information on severity of effect + acute to chronic) to help determine
action.

e Increase rate of reviewing new data and putting into IRIS; need to flag less-rigorously
developed risk numbers (e.g. HEAST vaues).

* WNL: quditative risk relationship to quantitetive pesticide.

* Wha isthe generic risk versus risk comparison?

« What are the endpoints. case/fmort/sero converson?

« What isthe cost of morbidity symptoms (e.g. influenza vaccine)?

» Risk perception (obscure pathway, voluntary exposure, routing).

 Are acute exposures underestimated (eg. droplet distribution, drift is different — 1%
avalable for inhaation, 20 minute exposure)?

« What proportion of exposed individuas are sendtive (respiratory, not organo phosphate)?

« What isthe difference in persistence and chronic exposure (breakdown products)?

* Inert ingredients need study.

3. Arethere other opportunities to integrate science into the Regiond decision making?

Discussed with other questions.

4. What sentific fact sheets or other tools would be ussful to the Regions in carrying out

thar mandates, eg., enforcement of pedicide regulations and communicaing relevant
science information to interested communities?

Discussion combined with other exposure topics.

Suggested Workshop Follow-up on Health

Brief senior managers on what was learned at the workshop.

Executive summary of workshop report.

Paper on how Regions can access opportunities for collaboration, e.g. Community Science
Council.

Invite ORD on OECA cal.

ORD work through Regions to do community research.
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ECOLOGICAL ISSUES

What are the uncertainties in our knowledge which limit our ability to draw decisve

assessment condudons and take fuly informed actions to prevent or mitigate pedticide
problems?

Brain concentrations of pesticides not fully explained.

Research ended and pesticide was banned, so how did exposures occur — ingestion, derma ?
Degradation products — different susceptibility.

Were there other exposures of birds during migration (upper Midwest summers)?
Missing some fish data

One hot spot (1%) found, are there others?

Methodology for identifying degradation products.

Mechanisms for recognizing and responding to incidents.

Best resolution for GIS-Mapping pesticide application?

Use of congtrains modd for larger applications.

Ligt of which office in EPA knows about a given compound.

Very difficult to ascertain pesticide gpplication data.

Interagency coordinated evauation of utility of ecological toxicology.

How migt the Regions use the science described in this session to respond to the issues
rased in this case study?

Discussed with other questions.

3.

Are there other opportunities to integrate science into the Regiond decision making?

Developing call contacts within the Agency;

Get data ussful for modding;

Higtorica aerid photography from EPIC/NERL; and

When States/Feds buy up famland to restore natural environments, EPA should advise/help
to dispose of on-site pesticides.

What scientific fact sheets or other tools would be ussful to the Regions in carying out
ther mandates, eg., enforcement of pedicide regulations and communicating relevant
science information to interested communities?

Discussed with exposure topics.
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Appendix Il: Proposed Discussion Groups

PESTICIDE SCIENCE DISCUSSION GROUP 1

EVALUATING and REDUCING PESTICIDE EXPOSURES
|. RESIDENTIAL APPLICATIONS

Target Audience: Public Volunteers:
Donad Baumgartner
Terry Harvey
Rick Hertzberg
Mark Johnson
Robert Koethe
Kely Leovic
Dan Stout
Nicolle Tulve

Topicsfor Consderation:

?7? Indoor gpplications
a. Routes of exposure
b. Perssencehdf life on different surfaces, e.g., hard surfaces, carpet, furniture
c. Rdative effectiveness of different avoidance and exposure reducing approaches
1) darting with proper gpplication methods
2) specid emphasison children (including activity patterns) and pets
2. Outdoor applications
a. Routes of exposure, including tracking indoors
b. Persgencehdf life under different climatic conditions
c. Rdative effectiveness of different avoidance and exposure reducing approaches
1) darting with proper gpplication methods
2) specid emphasison children (including activity patterns) and pets

-1
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PESTICIDE SCIENCE DISCUSSION GROUP 2

EVALUATING and REDUCING PESTICIDE EXPOSURES
1. AGRICULTURAL APPLICATIONS

Target Audience: Public Volunteers:
Ray Chavira
John Cicmanec
Carol Kemker

Topicsfor Consderation:

1. Workers
a. Routes of exposure
b. Rdative effectiveness of different avoidance and exposure reducing approaches
1) darting with proper gpplication methods
2) observing and responding to westher variables
3) precautionsto avoid bringing residues into workers homes
2. Resdents/Schoolg/Other located adjacent to agriculturd fields
a. Routesof exposure
b. Rddtive effectiveness of different avoidance and exposure reducing approaches
1) darting with proper gpplication methods
2) observing and responding to wegther variables
3) precautions to avoid bringing residues into homes/schools/other

(NOTE: There may be sufficient overlap in information related to workers and residents that they can be
combined.)

-2
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PESTICIDE SCIENCE DISCUSSION GROUP 3

EVALUATING and REDUCING PESTICIDE EXPOSURES
1. MOSQUITO CONTROL

Target Audience: Public Volunteers:
Donad Baumgartner
Fatima El Abdaoui
Carol Kemker

Robert Koethe

Topicsfor Consderation:

?7? Description and relative efficacy of different mosguito control methods, e.g., habitat
modification (in rural and urban areas), behavior modification, integrated pest management,
larvacides, adulticides, aerid vs ground spraying, persond repdlants.

?? Wha you see and hear during different types of community spray applications.

?? Rdative effectiveness of different pesticide avoidance and exposure reducing approaches.
Include specid emphasis on children (including activity patterns) and pets (when to let out
after spraying).

?? West Nile Virus
a. Maps showing spread (When will it get to my town?)

b. How do I reduce my likelihood of being exposed to the virus?
c. How do I know if | have been exposed?

-3
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PESTICIDE SCIENCE DISCUSSION GROUP 4

EVALUATING and REDUCING PESTICIDE EXPOSURES
V. PESTICIDE APPLICATORS

Target Audience: Applicators Volunteers:
(resddentid and agriculturd) John Kinsey

Robert Koethe

Renee Sandvig

Topicsfor Consderation:

Reducing persona and public exposure, what applicators should tdll their clients.
How to recognize symptoms of pesticide exposure.

How to observe and respond to key variables such as wind shift and moisture.

How to use “ spotters’ or monitors for observing drift.

Use of toadls, such as AgDRIFT, to modify and reduce drift and subsequent exposure.
Idedl droplet Size and best way to ddliver it.

?7? Readlng and using chemicd labels properly.

o 0~ wWwhN PR
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PESTICIDE SCIENCE DISCUSSION GROUP 5

PESTICIDE HEALTH RISKSfor HEALTH CARE PROFESSIONALS

Target Audience: Hedth Care Professionas Volunteers:
(human and veterinary) John Kinsey

Robert Koethe

Renee Sandvig

Topicsfor Congderation:

?7? How to recognize symptoms of pesticide exposure.

?7? How to report cases and possible trends to proper authorities.

?? ldentify and explain the Central Medical Exam Centers, providing contacts.

?? Detail record keeping needed to document cases.

?? Destribe patient sampling and sample preservation, what may be useful for future andysis.

?? Provide guidance in explaining to patients about risk, risk reduction, and health benefits of
pesticide use.

?? Rdativerisks of pesticide toxicity vs. diseases controlled by pesticides.

-5
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Appendix lll: Pesticides Workshop Participant Evaluation Summary

Mogt participants found the content of the workshop to be very useful. In addition to the
excelent qudity of material presented and ORD resources identified, valuable contacts were
established between the Regions and ORD. It was the mgority opinion that the case studies
were an excdlent mechaniam for presenting the Regiond science issues. Comments from the
Regions suggested that it would be useful to focus on presentations illustrating in detail how to
quickly solve red-life problems in Human Hedth and Ecosysem pollution with less emphass
on heavy modding. Participants felt the breakout groups were effective; however, one per day
would have been adequate. A common desre was expressed for a question and answer
discussion period after each presentation.

The use of PlaceWare did detract from the learning experience in some cases. Suggestions for
future use of PlaceWare included: 1) use a Loca Area Network (LAN); 2) including a second
screen with PlaceWare communications, and 3) digtribute an electronic copy of presentation
didesto PlaceWare participants prior to the workshop.

Greater ORD involvement in regular pesticides medtings via conference cdls would fadlitaie
continued interaction on science issues. The list of participants produced for the workshop will
be used to mantan and establish contacts. Interest was expressed for a list of web gStes for
information on current research and results.
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Appendix IV: List of Participants

EPA Regional Offices

Koethe, Robert (R1)

U.S. EPA (CPT)

1 Congress Street, Suite 1100
Boston, MA 22114-2023

Tel.: 617-918-1535
E-mail: koethe.robert@epa.gov

Rupp, Henry (R2)

U.S. EPA (MS500)
PTSD/TECA (Pesticide Team)
Raritan Depot

2890 Woodbridge Avenue
Edison, NJ 08837-3679

Tel.: 732-906-6178
E-mail: rupp.henry@epa.gov
(Speaker)

El Abdaoui, Fatima (R3)

U.S. EPA (3WC32)

Pesticides/Asbestos Programs and Enforcement Branch
1650 Arch Street

Philadelphia, PA 19103-2029

Tel.: 215-814-2129
Fax: 215-814-3113
E-mail: el-abdaoui.fatima@epa.gov

Barnett, Felicia (R4)
U.S EPA

61 Forsyth Street, S.W.
Atlanta, GA 30303-8960

Tel.: 404-562-8659
E-mail: barnett.felicia@epa.gov
(PlaceWare)

Chaput, Rachel (R2)

U.S. EPA

290 Broadway

New York, NY 10007-1866

Tel.: 212-637-4001
Fax: 212-637-4942
E-mall: chaput.rachell @epa.gov

Caporale, Cynthia (R3)
U.S. EPA

Environmental Science Center
701 Mapes Road

Fort Meade, MD 20755-5350

Tel.: 410-305-2732

Fax: 410-305-3095

E-mail: caporale.cynthia@epa.gov
(PlaceWare)

Landy, Ronald (R3)

U.S. EPA

Regional Scientist
Environmental Science Center
701 Mapes Road

Fort Meade, MD 20755-5350

Tel.: 410-305-2757

Fax: 410-305-3095

E-mail: landy.rona d@epa.gov
(PlaceWare)

Baugh, Tom (R4)

U.S. EPA

Office of the Regional Administrator
61 Forsyth Street, SW.

Atlanta, GA 30303-8960

Tel.: 404-562-8275
Fax: 404-562-8269
E-mail: baugh.thomas @epa.gov
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Bloeth, Mark (R4)
U.S.EPA

APTMD

61 Forsyth Street, S.W.
Atlanta, GA 30303-8960

Tel.: 404-562-9013
E-mail: bloeth.mark@epa.gov
(PlaceWare)

Kemker, Carol (R4)

U.S. EPA (APTMD)

Pesticides and Toxic Substances Branch
61 Forsyth Street, SW.

Atlanta, GA 30303-8960

Tel.: 404-562-8975
Fax: 404-562-8972
E-mail: kemker.carol @epa.gov

Pierce, Troy (R4)
U.S.EPA

Air Divison

61 Forsyth Street, S.W.
Atlanta, GA 30303-8960

Tel.: 404-562-9016
E-mail: piercetroy@epa.gov
(PlaceWare)

Schroeder, Lora Lee (R4)
U.S. EPA

Air Divison

61 Forsyth Street, S.W.
Atlanta, GA 30303-8960

Tel.: 404-562-9015
E-mail: schroeder.lora@epa.gov
(PlaceWare)

West, James (R4)
U.S.EPA

APTM

61 Forsyth Street, S.W.
Atlanta, GA 30303-8960

Tel.: 404-562-9014
E-mail: west.james@epa.gov
(PlaceWare)

Keller, Anne (R4)

U.S EPA

Science and Ecosystems Support Division
980 College Station Road

Athens, GA 30605-2720

Tel.: 706-355-8767
E-mail: keler.anne@epa.gov
(Speaker)

Nawyn, Rich (R4)
U.S.EPA

OPM

61 Forsyth Street, SW.
Atlanta, GA 30303-8960

Tel.: 404-562-8320
E-mail: nawyn.richard@epa.gov
(PlaceWare)

Samaritan, Jeanette (R4)
U.S. EPA

Water Division

61 Forsyth Street, SW.
Atlanta, GA 30303-8960

Tel.: 404-562-9339
E-mail: samaritan.jeanette@epa.gov
(PlaceWare)

Thoms, Sharon (R4)
U.S. EPA

Waste Division

61 Forsyth Street, SW.
Atlanta, GA 30303-8960

Tel.: 404-562-8666
E-mail: thoms.sharon@epa.gov
(PlaceWare)

Williams, Kent (R4)
U.S.EPA

Waste Division

61 Forsyth Street, S.W.
Atlanta, GA 30303-8960

Tel.: 404-562-8664
E-mail: williams.kent@epa.gov
(PlaceWare)
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Woolheater, Tim (R4)
U.S.EPA

Waste Division

61 Forsyth Street, S.W.
Atlanta, GA 30303-8960

Tel.: 404-562-8510
E-mail: woolheater.tim@epa.gov
(PlaceWare)

Barney, Jonathan (R5)
U.S. EPA (WA-16J)

77 West Jackson Boulevard
Chicago, IL  60604-3507

Tel.: 312-886-6102
Fax: 312-886-4235
E-mail: barney.jonathan@epa.gov

Baumgartner, Donald (R5)
U.S. EPA (DT-8))

Urban Pesticide Specialist

77 West Jackson Boulevard
Chicago, Il 60604-3507

Tel.: 312-886-7835
Fax: 312-353-4788
E-mail: baumgartner.donald@epa.gov

Dibblee, Seth (R5)

U.S. EPA (DT-8J)

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-5992
E-mail: dibblee.seth@epa.gov

Johnson, Rosalyn (R5)
U.S. EPA (B-19))

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-353-5692
Fax: 312-353-5374
E-mail: johnson.rosalyn@epa.gov

Alwan, Al (R5)

U.S. EPA (WT-15J)

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-353-2004
Fax: 312-886-0168
E-mail: alwan.a @epamail.epa.gov

Batka, Sheila (R5)

U.S. EPA (AE-17J)

Air and Radiation Division
77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-6053
Fax: 312-886-0617
E-mail: batka.shella@epa.gov

Brauner, David (R5)
U.S. EPA (SR-6J)

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-1526
E-mail: brauner.david@epa.gov

Draugelis, Arunas (R5)
U.S. EPA (SR-6J)
Superfund

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-353-1420
E-mail: draugelis.arunas@epa.gov

Johnson, Mark (R5)
U.S. EPA (B-19))

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-353-9298
E-mail: johnson.mark@epa.gov
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Jones, Brenda (R5)

U.S. EPA (SR-6J)

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-7188
Fax: 312-886-4071
E-mail: jones.brenda@epa.gov

Lukascyk, Joseph (R5)
U.S. EPA (DT-8J)

WPTD, PTES

77 West Jackson Boulevard
Chicago, Il 60604-3507

Tel.: 312-886-6233
Fax: 312-353-4788
E-mail: lukascyk.joseph@epa.gov

Mangino, Mario (R5)
U.S. EPA (DRP-8))
WPTD

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-2589
E-mail: mangino.mario@epa.gov

Master, Edward (R5)

U.S. EPA (DT-8J)

Pesticides and Toxics Branch
77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-353-5830
Fax: 312-353-4788
E-mail: master.edward@epa.gov

Mazur, Daniel (R5)

U.S. EPA (DW-8))

WPTD, Waste Management Branch
77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-353-7997
Fax: 312-353-4788
E-mail: mazur.daniel @epa.gov

Lopez, Ernie (R5)

U.S. EPA (WU-16J)

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-3017
E-malil: lopez.ernesto@epa.gov

Macarus, David (R5)

U.S. EPA (DT-8J)

Pesticide Environmental Stewardship
77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-353-5814
Fax: 312-353-4788
E-mail: macarus.david@epa.gov

Marouf, Afif (R5)

U.S. EPA (SR-6J)
Superfund

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-353-5550
E-mail: marouf.afif @epa.gov

Maurice, Charles (R5)

U.S. EPA (T-13J)

Office of Strategic Environmental Anaysis
77 West Jackson Boulevard

Chicago, IL 60604-3507

Tel.: 312-886-6635
Fax: 312-886-9697
E-mail: maurice.charles@epa.gov

McDonald, Heather (R5)
U.S. EPA (DT-8J)
Pesticides Program Section
77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-3275
Fax: 312-353-4788
E-mail: mcdonald.heather @epa.gov
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McDonald, Holly (R5)
U.S. EPA (DRT-8J)

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-6012
E-mail: mcdonald.holly@epa.gov

Mysz, Amy (R5)

U.S. EPA (DT-8J)

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-0224
Fax: 312-353-4788
E-mail: mysz.amy@epa.gov

Ostodka, Steve (R5)
U.S. EPA (SMF-8J)

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-3011
E-mail: ostrodka.stephen@epa.gov

Petrovski, David (R5)
U.S. EPA (DRP-8))

RCRA

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-0997
E-mail: petrovski.david@epa.gov

Silvasi, Tony (R5)

U.S. EPA (DT-8)J)

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-6878
Fax: 312-353-4788
E-mail: silvasi.anthony@epa.gov

Morgan, Steven (R5)
U.S. EPA (DT-8)J)

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-353-1524
Fax: 312-353-4788
E-mail: morgan.steven@epa.gov

Olsberg, Colleen (R5)
U.S. EPA (DRP-8)J)

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-353-4686
E-mail: olsberg.colleen@epa.gov

Pepin, Robert (R5)

U.S. EPA (WT-15J)

Water Division

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-1505
Fax: 312-886-0168
E-mail: pepin.robert@epa.gov

Restaino, Anthony (R5)
U.S. EPA (DT-8J)

PTES

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-6879
E-mail: restaino.anthony @epa.gov

Spivey, Kimberly (R5)
U.S. EPA (DT-8J)

PPS, WTPD

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-0910
Fax: 312-353-4788
E-mail: spivey.kimberly@epa.gov
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Stanfield, Lucy (R5)

U.S. EPA (G-17J)

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-1121
Fax: 312-353-2018
E-mail: stanfield.lucy@epa.gov

Stearns, Arlyce (R5)
U.S. EPA (DT-8J)

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-1489
E-mail: stearns.arlyce@epa.gov

Ullrich, David (R5)

U.S. EPA (R-19))

Deputy Regional Administrator
77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-3000
E-mail: ullrich.david@epa.gov

Ward, John (R5)

U.S. EPA (DT-8))
Pesticides Program Section
77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-5220

Fax: 312-353-4788
E-mail: ward.john@epa.gov
(Speaker)

Zar, Howard (R5)

U.S. EPA (B-19J)

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-1491
Fax: 312-353-5374
E-mail: zar.howard@epa.gov

Star, David (R5)

U.S. EPA (DT-8J)

PTES

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-6009
E-mail: star.david@epa.gov

Uhlken, Lavarre (R5)
U.S. EPA (DRT-8J)
Pesticides Program Section
77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-6016
E-mail: uhlken.lavarre@epa.gov

Van Leeuwen, Patricia (R5)
U.S. EPA (SR-6J)

Superfund

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-4904
E-mail: vanleeuwen.patricia@epa.gov

Wilkinson, Bruce (R5)
U.S. EPA (DT-8J)
Pesticides Program Section
77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-886-6002
Fax: 312-353-4788
E-mail: wilkinson.bruce@epa.gov

Zimmerman, Dea Maria (R5)
U.S. EPA (DT-8J)

77 West Jackson Boulevard
Chicago, IL 60604-3507

Tel.: 312-353-6344
Fax: 312-353-4788
E-mail: zimmerman.dea@epa.gov

V-6



US Environmenta Protection Agency

Region/ORD Pesticides Workshop Summary Report
October 31-November 2, 2000

Overstreet, Cheryl (R6)
U.S. EPA (6PD-NB)

1445 Ross Avenue, Suite 1200
Dallas, TX 75202-2733

Tel.: 214-655-6643
Fax: 214-665-7263
E-mail: overstreet.cheryl @epa.gov

Kovacs, Debbie (R8)
U.S. EPA (8P-P3T)
Pesticides Team

999 18th Street, Suite 500
Denver, CO 80202-2466

Tel.: 303-312-6020
Fax: 303-312-6044
E-mail: kovacs.debbie@epa.gov

Hiatt, Gerald (R9)

U.S. EPA (SFD-8)

75 Hawthorne Street

San Francisco, CA 94105

Tel.: 415-744-2319

E-mail: hiatt.geral d@epa.gov
(PlaceWare)

Victery, Winona (R9)

U.S. EPA (PMD-1)

Policy and Management Division
75 Hawthorne Street

San Francisco, CA 94105

Tel.: 415-744-1021
Fax: 415-744-1678
E-mail: victery.winona@epa.gov

Brough, Sally (R10)
U.S. EPA (OW-131)
1200 Sixth Avenue
Seattle, WA 98101

Tel.: 206-553-1295
E-mail: brough.saly@epa.gov
(PlaceWare)

Stuckey, Troy (R6)

U.S. EPA (6PD-P)

Pesticides Section

1445 Ross Avenue, Suite 1200
Dadlas, TX 75202-2733

Tel.: 214-665-6432
Fax: 214-665-7263
E-mail: stuckey.troy@epa.gov

Chavira, Ray (R9)

U.S. EPA (CMD-4-3)

75 Hawthorne Street

San Francisco, CA 94105

Tel.: 415-744-1926
E-mail: chaviraraymond@epa.gov

(Speaker)

Stralka, Daniel (R9)
U.S. EPA (SFD-8)

75 Hawthorne Street

San Francisco, CA 94105

Tel.: 415-744-2310
E-mail: stralka.danid @epa.gov
(PlaceWare)

Barich, John (R10)
U.S. EPA (OEA-095)
1200 Sixth Avenue
Sesattle, WA 98101

Tel.: 206-553-8562
E-mail: barich.john@epa.gov
(PlaceWare)

Cirone, Pat (R10)
U.S. EPA (OEA-095)
1200 Sixth Avenue
Seattle, WA 98101

Tel.: 206-553-1597
E-mail: cirone.patricia@epa.gov
(PlaceWare)
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Duncan, Bruce (R10)
U.S. EPA (OEA-095)
1200 Sixth Avenue
Seattle, WA 98101

Tel.: 206-553-8086
E-mail: duncan.bruce@epa.gov
(PlaceWare)

Hastings, Jan (R10)
U.S. EPA (OEA-095)
1200 Sixth Avenue
Seattle, WA 98101

Tel.: 206-553-1582
E-mail: hastings.janis@epa.gov
(PlaceWare)

Liu, Linda (R10)
U.S. EPA (OEA-084)
1200 Sixth Avenue
Seattle, WA 98101

Tel.: 206-553-1447

E-mail: liulinda@epa.gov
(PlaceWare)

Office of Research and Development (ORD)

Office of Science Policy

Troyer, Michael

U.S. EPA (MC-642)

Office of Science Policy

26 W. Martin Luther King Drive
Cincinnati, OH 45268

Tel.: 513-569-7399
Fax: 513-569-7089
E-mail: troyer.michael @epa.gov

Garnas, Dick (R10)
U.S. EPA (OEA-095)
1200 Sixth Avenue
Seattle, WA 98101

Tel.: 206-553-8664
E-mail: garnas.richard@epa.gov
(PlaceWare)

Jennings, Marie (R10)
U.S. EPA (ECO-084
1200 Sixth Avenue
Seattle, WA 98101

Tel.: 206-553-1173
E-mail: jennings.marie@epa.gov
(PlaceWare)

Watson, Michael (R10)

U.S. EPA (OEA-095)

Office of Environmental Assessment
1200 Sixth Avenue

Seattle, WA 98101

Tel.: 206-553-1072
Fax: 206-553-0119
E-mail: watson.michaegl @epa.gov

Klauder, David

U.S. EPA (8103R)

Office of Science Policy

Ariel Rios Building

1200 Pennsylvania Avenue, N.W.
Washington, DC 20460

Tel.: 202-564-6496
Fax: 202-565-2926
E-mail: klauder.david@epa.gov
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Morris, Jeff

U.S. EPA (8104R)

Office of Science Policy

Ariel Rios Building

1200 Pennsylvania Avenue, N.W.
Washington, DC 20460

Tel.: 202-564-6756

Fax: 202-565-2916
E-mail: morris,jeff @epa.gov

Office of Research and Development (ORD)

Research Laboratories and Centers

Hertzberg, Richard

U.S. EPA

National Center for Environmental Assessment
61 Forsyth Street, S.W.

Atlanta, GA 30303

Tel.: 404-562-8663
Fax: 404-562-9964
E-mail: hertzberg.rick@epa.gov

Hammer strom, Karen

U.S. EPA (MD-8601-D)

National Center for Environmental Assessment
Ariel Rios Building

1200 Pennsylvania Avenue, N.W.

Washington, DC 20460

Tel.: 202-564-3258
Fax: 202-565-0059
E-mail: hammerstrom.karen@epa.gov

Saint, Chris

U.S. EPA (8723R)

National Center for Environmental Research
Ariel Rios Building

1200 Pennsylvania Avenue, N.W.
Washington, DC 20460

Tel.: 202-564-6909

Fax: 202-565-2448

E-mail: saint.chris@epa.gov
(Speaker)

Turner, Vivian

U.S. EPA (8104R)

Office of Science Policy

Ariel Rios Building

1200 Pennsylvania Avenue, N.W.
Washington, DC 20460

Tel.: 202-564-6793
Fax: 202-565-2917
E-mail: turner.vivian@epa.gov

Harvey, Terry

U.S. EPA (MS-117)

National Center for Environmental Assessment
26 West Martin Luther King Drive

Cincinnati, OH 45268

Tel.: 513-569-7531
Fax: 513-569-7475
E-mail: harvey.terry @epa.gov

Frederick, Bob

U.S. EPA (8623D)

National Center for Environmental Research
Ariel Rios Building

1200 Pennsylvania Avenue, N.W.
Washington, DC 20460

Tel.: 202-564-3207
E-mail: frederick.bob@epa.gov
(Speaker)

Bird, Sandy

U.S. EPA

National Exposure Research Laboratory
Ecosystems Research Division

960 College Station Road

Athens, GA 30605-2720

Tel.: 706-355-8124
E-mail: bird.sandra@epa.gov
(Speaker)
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Burns, Larry

U.S EPA

National Exposure Research Laboratory
960 College Station Road

Athens, GA 30605-2700

Tel.: 706-355-8119
E-mail: burns.lawrence@epa.gov

(Speaker)

Fortmann, Roy

U.S. EPA Mailroom (MD-56)

National Exposure Research Laboratory
Research Triangle Park, NC 27711

Tel.: 919-541-1021
Fax: 919-541-0205
E-mail: fortmann.roy@epa.gov

Lewis, Bob

U.S. EPA Mailroom (MD-44)

National Exposure Research Laboratory
Research Triangle Park, NC 27711

Tel.: 919-541-3065
E-mail: lewis.bob.dr@epa.gov

(Speaker)

Perry, Steven

U.S. EPA Mailroom (MD-81)

National Exposure Research Laboratory
Research Triangle Park, NC 27711

Tel.: 919-541-1896

Fax: 919-541-1379

E-mail: perry.steven@epa.gov
(Speaker)

Steen, William " Chuck"

U.S. EPA Mailroom (MD-75)

National Exposure Research Laboratory
Research Triangle Park, NC 27711

Tel.: 919-541-1571
E-mail: steen.william@epa.gov

(Speaker)

Pitchford, Ann

U.S EPA (LEB)

National Exposure Research Laboratory
Environmental Sciences Division

P.O. Box 93478

Las Vegas, NV 89193-3478

Tel.: 702-798-2366
Fax: 702-798-2692
E-mail: pitchford.ann@epa.gov

Highsmith, Ross

U.S. EPA Mailroom (MD-56)

National Exposure Research Laboratory
Research Triangle Park, NC 27711

Tel.: 919-541-7828
Fax: 919-541-0905
E-mail: highsmith.ross@epa.gov

Ozkaynak, Haluk

U.S. EPA Mailroom (MD-56)

National Exposure Research Laboratory
Research Triangle Park, NC 27711

Tel.: 919-541-5172
E-mail: ozkaynak.haluk@epa.gov

(Speaker)

Sheldon, Linda

U.S. EPA Mailroom (MD-56)

National Exposure Research Laboratory
Research Triangle Park, NC 27711

Tel.: 919-541-2205
E-mail: sheldon.linda@epa.gov

(Speaker)

Stout, Daniel

U.S. EPA Mailroom (MD-56)

National Exposure Research Laboratory
Research Triangle Park, NC 27711

Tel.: 919-541-5767
E-mail: stout.dan@epa.gov

(Speaker)
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Tulve, Nicolle

U.S. EPA Mailroom (MD-56)

National Exposure Research Laboratory
Research Triangle Park, NC 27711

Tel.: 919-541-1077
Fax: 919-541-0905
E-mail: tulve.nicolle@epa.gov

Bennett, Rick

U.S. EPA

Natiional Health & Environmental Effects Research Lab
Mid-Continent Ecology Division

6201 Congdon Boulevard

Duluth, MN 55804

Tel.: 218-529-5212
E-mail: bennett.rick@epa.gov
(Speaker)

Mendola, Pauline

U.S. EPA Mailroom (MD-58A)

National Health & Environmental Effects Research Lab
Research Triangle Park, NC 27711

Tel.: 919-966-6953
Fax: 919-966-7584
E-mail: mendola.pauline@epa.gov

(Speaker)

Avel, Andy

U.S. EPA 235

National Risk Management Research Lab
26 West Martin Luther King Drive
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